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WANDERING WIRELESS MESSAGES. 

Our esteemed contemporary, the London 
Electrician, in its issue of March 6, 
describes a new Lodge-Muirhead coherer 
which is being used in a wireless telegraph 
installation upon the new cableship Re- 
storer, of the Eastern Australasia & China 
Telegraph Company. The device consists 
of a small metallic disc which is con- 
tinually rotating in a tiny mercury bath, 
the surface of which is covered with oil. 
When under the influence of Hertzian 
waves the wheel and mercury are in elec- 
trical contact, but normally the oil en- 
sures a high resistance between the two. 
No decoherer is required, and the instru- 
ment, used in connection with a siphon 
recorder, gives sharp and distinct signals. 
The receiving antenna is formed of a few 
wires, making a strip about two feet wide, 


and elevated about one hundred and two 
feet above the deck. 


Wandering Messages Caught. 

It is stated that no sooner was the 
apparatus erected than it began to record 
signals, and since this time, it has been 
receiving messages not intended for it. 
There was apparently no attempt on the 
part of the officers of the vessel to trap 
other wireless systems ; on the other hand, 
these signals were received entirely un- 
sought. 


Interference of Message Possible. 

It seems pretty evident from the ex- 
perience of this vessel that wireless tele- 
graph systems are in active operation 
already, though whether for experimental 
work or for commercial use does not 
appear. Now, the question arises, “what 
would have been the effects of these stray 
messages upon a message intended for the 
vessel?” Would not the simultaneous 
effect have made both the intended and 
the stray message unintelligible, so that 
apart from the lack of secrecy, the 
methods as used to-day will give rise to 
serious interferences? Is it not probable 
that the different sending stations will 
interfere with each other before a very 
distant day? Before wireless systems can 
look for practical success, must not all 
risk of interference be avoided? It is 
to be expected that when the Marconi 
transatlantic installation is in practical 
shape it will be put into continuous serv- 
ice; and surely a message which can 
cross the Atlantic can be received by all 
vessels having a sensitive apparatus which 
lie between Europe and this country. In 
this event, would not the continual 
operation of a transatlantic system pre- 
vent any intelligible messages being sent 
to these vessels? The results would, to 
our mind, make impracticable the most 
important application of wireless teleg- 
raphy at this time; that is, communica- 
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tion with vessels at sea. There is also a 


chance of interference between vessels 
such as to make the transmission of mes- 
The 


situation seems to call for a definite un- 
derstanding between all who employ wire- 
less systems, or else for positive regula- 
tion by those in authority. In addition 
to this, a practical system of positive tun- 
ing must be adopted. 


sages troublesome and uncertain. 





DANGERS OF GAS AND ELECTRICITY. 

The report of the gas and electric light 
commissioners of the state of Massachu- 
setts for the year ending June 30, 1902, 
contains some instructive figures of the 
deaths caused in that state by gas and 
The report shows that there 
were seventy-nine deaths, and one hun- 
dred and six accidents which did not ter- 
minate fatally, arising from the use of 
Of the seventy- 
nine deaths, sixteen are attributed to 


electricity. 


gas as an illuminant. 
suicide. There were, according to the re- 
port, fourteen fatal accidents from elec- 
tricity, and eleven non-fatal accidents. 


Comparative Safety of Gas and Electricity. 

It is to be regretted that since no esti- 
mate is given of the number of persons 
using gas and electricity, these figures can 
not be compared, and therefore they do 
not represent in any way the relative dan- 
gers arising from the use of either gas or 
It should be noted that the 
greater number of the deaths from elec- 


electricity. 


tricity were those of men working for 
the companies, or persons intentionally 
touching live circuits, while the deaths 
from ‘gas were due, in most cases, to care- 
lessness in shutting off the supply. It 
would seem that gas is more dangerous to 
the consumer than electricity, and that 
electricity is more dangerous to the em- 
ployés of the generating company than 
to its patrons. It is comforting to note 
that although there were sixteen suicides 
from gas, no case is reported of attempted 
suicide by electricity. 
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MUNICIPAL ELECTRIC LIGHTING. 

At the National Convention on Munic- 
ipal Ownership and Public Franchises 
held in New York city recently, one of 
the subjects considered was the advisa- 
bility of municipal operation of electric 
lighting plants. Use was made both by 
advocates and opponents of municipal 
ownership of reports on the municipal 
plants owned by the cities of Chicago 
and Detroit. In one of these papers, that 
by Mr. J. B. Cahoon, was given a pretty 
thorough analysis of the cost to the city 
of Chicago of its municipal lights 
Boston Decided Against a Municipal Plant. 

Several years ago, the problem of 
municipal lighting came up in Boston 
and very properly the city government 
retained an expert engineer to report 
upon what had been the experience of 
other cities in operating municipal plants. 
The result of the report was that the 
city of Boston made a contract with the 
local lighting company and abandoned 
the idea of installing a plant of its own. 
The Chicago Report. 

This report Mr. 
pointing out the omissions which are 


Cahoon digested, 


usually made in estimating the cost to 
the city of any work done by its own 
plants. As estimated by the Chicago 
authorities, the cost to the city per lamp 
per year was $87.38, at the time the in- 
. vestigation was made. This figure has 
been widely quoted, and since that time, 
even lower estimates have been made. It 
was shown, however, by the Boston expert 
that this figure not only omitted a com- 
paratively small item of labor which 
should have been included, but that no 
allowance was made for the loss to the 
city of taxes which would have been paid 
had a private company been operating 
the plant, nor did it include any item to 
cover the rent value of offices used by the 
lighting department. There was no al- 
lowance for insurance, neither for the 
plant nor for liability, and finally to the 
above should be added $36 per lamp per 
year for depreciation of the plant and 
$21.81 per lamp per year for interest on 


the investment. The total cost per year 


per lamp, estimated in thiis way, was 
found to be $155.21—quite a different 
figure from the $87.38 quoted above. 
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Depreciation of Plant Can Not Be Overlooked. 

While there may be some contention 
as to the propriety of including in the 
cost of operating the lamps, office rent, 
insurance and taxes relinquished, we do 
not see how the omission of items for the 
depreciation of interest can be defended. 
The city must borrow money to build a 
plant, and although it may be able to se- 
cure better rates than a private corpora- 
tion, it still has to pay for the use of the 
money. Depreciation of a municipal 
plant is pretty apt to be considerably 
more than in a private plant due to less 
are of the machinery. It is true, cities 
are not as ready to scrap old machinery 
as private companies, but on the other 
hand, unless this is done, they do not se- 
cure the economies arising from the in- 
stallation of newer and better apparatus. 
Moreover, apparatus which gives entirely 
satisfactory service to-day, is in a few 
years out-classed by better machinery, 
and although it may not have de 
teriorated to any appreciable extent, by 
comparison with newer plants its service 
becomes entirely unsatisfactory. 

Municipal Ownership Not Conducive to Best Results. 

Another point is brought out by Mr. 
Cahoon in his discussion, and that is, it 
is practically impossible to secure the 
same efficiency of employés in a munic- 
ipal plant as in that operated by a pri- 
vate company. In the latter case, the em- 
ployer is not satisfied with anything but 
the best possible service from his men, 
and there is no difficulty in making a 
change either in the engineering staff 
or among the laborers when this seems 
On the other hand, there al- 
ways will be hesitation about making a 


desirable. 


change in the municipal plant and the 
employé feels secure of his position so 
long as his work can be passed by his 
superiors. This, of course, can not help 
but react upon the employés, making 
them less careful of the city’s interest 
than they would be of those of a private 
company. We are not aware of any large 
city in this country which can show a 
properly estimated cost for operating 
electric lights as low as can be shown by 
a private company. Fortunately, experi- 
ments of this kind have been somewhat 
rare here. Abroad, municipal trading, as 
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it is called, has been taken up more 
freely, but at the present time there 
seems to be a decided reaction against it 
in certain sections. 








THE HORSE VERSUS THE AUTOMOBILE. 

Our esteemed contemporary, the New 
York Times, is ever alive to the utter- 
ance of a new idea. Commenting on a 
recent editorial in the ELectricaL RE- 
VIEW, it has this to say: 

“What effect the automobile will have 
upon the future of the horse is a question 
that has been learnedly discussed so many 
times, and confidently answered in so 
many ways, that to say anything new on 
the subject is extremely difficult. The 
ELecTRICAL REvIEW, however, has man- 
aged to do just that in the course of an 
article in which, after denying the asser- 
tion of the horse-lovers that the automo- 
bile is a mere passing fad, and the pre- 
diction of the automobilists that the 
horse is doomed to speedy extinction, it 
suggests that, exactly as dogs have sur- 
vived in undiminished numbers, despite 
the fact that not one in a hundred of 
them is of any practical utility, so the 
horse will survive the assumption of all 
his more important tasks by the new ma- 
chines. He will have to adapt himself to 
the new conditions, however, as the dog 
has. Once most dogs, or all of them, 
were big; now the vast majority of them 
are small, as a pet animal must be for 
reasons both of convenience and economy. 
So the Exectricat Review thinks that 
in the ages to come, when automobiles do 
all the hard work at present done by 
horses, the small breeds of the latter will 
be the only representatives of a now 
haughty and weighty tribe. In other 
words, our descendants will have only 
toy horses, to be pastured on the front 
lawn and kept in kennels instead of 
stables, if, indeed, they do not live in the 
houses of their loving owners. As for the 
charge that a man can not talk to his 
automobile as he can to his horse, the 
ELectRIcAL Review laughs that idea to 
scorn, and advises those who hold it 
to go out with an automobilist some day 
and listen to what he says when the 
machinery gets out of order, and note 
carefully to what the conversation, lec- 
ture, or oration is addressed.” 








HORSELESS FERRYBOATS. 

What a pleasure the daily trip on the 
ferryboats will become when they are 
driven electrically and the only vehicles 
admitted are automobiles. 
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THE DEVELOPMENT OF DYNAMO AND 
MOTOR INSULATION.' 
BY CHARLES E. FARRINGTON, 

The best excuse for a forty-five-minute 
talk on the defective insulation which is 
found in modern dynamo and motor con- 
struction is the statement that it is the 
greatest obstacle to electrical development 
at the present time. 

It is a fact beyond controversy that the 
electric motor is not being used as much 
as it would be if it were a more perfect 
machine. 

A veteran railway superintendent, 
whose title was once “barn boss,” re 
recently told me how much he wished that 
he could have as little sickness in his 
motors as he used to have among the 
horses. 

My connection with the manufacture of 
electrical insulation was brought about 
through the request of a large electrical 
manufacturing company for a substitute 
for shellac as an insulating varnish. 
This was some ten or twelve years ago, 
when all that any paint and varnish 
chemist knew about insulation was what 
he might derive from the examination of 
a dictionary, so we asked our electrical 
friends for full details of the work an in- 
sulating varnish had to do. 

The answer, signed by one of the best 
known of the large construction concerns 
of a dozen years ago, is in my possession 
to-day and reads: FAn insulating varnish 
must contain as little water as possible 
and dry quickly. We can not give you 


further details, but if you will make the . 


varnish as above stated we will make the 
tests to see whether it has any insulating 
properties. 7 

If such an answer had been rendered 
on anv other point concerning mechanical 
or electrical engineering, it would have 
been considered a glaring admission of 
ignorance and no large electric company 
would have tolerated such ignorance after 
it had once exposed itself. 

But it is a fact that electrical engi- 
neers have neglected to use the methods 
of applied chemistry in this most impor- 
tant item of their work. They have 
cheerfully gone on and on, jauntily ignor- 
ing well-known chemical law and trust- 
ing to the cleverness of their sales depart- 
ments to shift to buyers the responsibility 
for losses and annoyances which might 
be wholly avoided were conscientious 
study made of the problem. 

By our enquiry, we finally ascertained 





Pe ng r read before the Franklin Institute, Philadel- 
phia, 
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that shellac varnish (gum “lac” dissolved 
mm alcohol) gave the best results of any- 
thing which they had then used, but that 
electricians were quite well aware that it 
was defective. As no further information 
_.was forthcoming, we proceeded to make a 
| very rapid drying copal varnish which 
‘was duly submitted to our electrical 
friend and, after a few days’ test, it was 
adopted by them and its use commended 
in considerable quantity. It was the first 
insulating varnish ever made. 
“As an illustration of what we have 
learned since then, I will say that no com- 
petent engineer will now concede that a 
given compound has any insulation value 
whatever until his tests have been those of 
actual service under widely different con- 
ditions and unless the time test is at 
least a year.) 
}-We submitted samples of our insulating 
‘varnish to several other electrical con- 
cerns and invariably received flattering 
testimonials as to the wonderful insulat- 
ing properties which it possessed. \ We 
gave it the name “Insullac,” and I think 
during the next six months we uninten- 
tionally crippled as much machinery as 
we insulate) I think the record, which 
we made at that time has been equaled 
once or twice since by some of our enter- 
prising competitors. But in justice to 
them, I must say that they were guided 
by just the-same sort of advice as we had. 
“The experience of that six months pro- 
uced a profound impression. Savage 
complaints convinced us that the testi- 
monials of our electrical friends were bet- 
ter testimony of their ignorance of the 
chemistry of insulation than of the qual- 
ity_of the material whose praises they 
sang. Our surprise and regret were 
superseded by an ambition to atone for 
our error and we determined to learn 
something about the subject for the bene- 
fit of those whose injury we had unwit- 
tingly assisted in. 
is my pleasure to-night to outline 
in course of study which was opened by 
this investigation. It was primarily nec- 
essary for us to define the exact function 
of a varnish in and on the coils or wind- 
ings of a dynamo electric machine. f Why 
should a varnish be used at all? Solely 
because there has never been an insulat- 
ing fibre produced which did not need 
some sort of reenforcement which could 


obviously be best applied in the form of 
\follow. 


a paint or varnish. Motors will not run, 
even in very dry situations, unless some 
protection in the shape of varnish is ap- 
plied. When we asked electricians for an 
explanation of this they told us that 
water got into the machines, if varnish 
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was not used. When this answer was ap- 
plied to street railway motors running on 
submerged tracks or on motors unpro- 
tected from street spattering the explan- 
ation seemed to be adequate, but its ade- 
quacy was completely lost when we ap- 
plied it to stationary machines running 
under fairly good conditions. 

It is perfectly obvious that if an un- 
painted generator armature should be sat- 
urated with water and then started up at 
full speed with the brushes lifted from 
the commutator the centrifugal motion in 
a few moments would force out all mois- 
ture and that then the brushes could be 
brought into contact and the load as- 
sumed without danger. 

Surely the insulation resistance of the 
varnish is not required to enable the ma- 
chine to run. | There probably never has 
been a successful machine designed 
wherein the difference of potential be- 
tween windings was equal to ten per cent 
of the insulation resistance of the ordi- 
nary double cotton covering which is used 
on_those windings.) 

/ This covering has a resistance equal to 
about 200 volts alternating current an:| 
it is obvious that if that resistance could 
be made constant there would be no n - 
cessity for the reenforcement of machine 
insulation with anything in the line of 
paint or varnish. In other words, ans 
paint or varnish which is used on magnet 
coils is used in the hope of making con- 
stant the initial resistance of the cotton 
covering. 

[ It being plain that the function of any 
varnish or paint which is applied to a 
notor or dynamo coil is to reenforce the 
cotton covering, we must study the weak- 
| nesses of the cotton in order that we may 
(know how to correct or help them. 

The first defect of cotton is the fact 
that it can not be spun to a commercial 
profit unless it carries from five to fifteen 
per cent of water, but at the same time 
our attention should not lose the fact that 
the water does not interfere with the 
average insulation value of cotton cover- 
ing, as indicated by mere laboratory tests. 

The trouble which the water makes is 
‘accomplished when it turns to steam un- 


‘der the heat of the machine or when it 


travels from the core out through the 
coil under the influence of rotary motion, 
leaving innumerable passages and open- 
ings where the electric current may 


Another material defect of cotton is 
the ease with which it becomes carbon- 
ized, but it is only fair to say that the car- 
bonization of cotton covering is largely 
offset by the resistance gained from the 
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expulsion of moisture as an armature be- 
comes dried and seasoned. 

The third defect of cotton is the acid 
which it carries and which assists its im- 
pregnation with copper oxide. 

Determining that the best insulating 
material must be the one which would re- 
enforce those weaknesses of cotton, we 
assembled all the materials commercially 
available for the manufacture of com- 
pounds which might be applied to coils of 
copper wire by dipping or with a painter’s 
brush, and began the work of systematic, 


search for the qualities which would en- “ 


able these materials to accomplish the 
necessary results. / In this connection 
every varnish guni, every treatment of 
drying oils, every combination of waxes, 
pitches, asphalts and gum substitutes, in- 
cluding the cellulose compounds, were 
brought under our 

The first test of all was to see whether | 
a material had melting point or viscosity, | 


or a combination of both, which would | 
enable it to stay in a badly overheated | 
| obtained from varnishes composed of it, 


coil. This point brought out a curious 
inability on the part of a good many elec- 
tricians to distinguish a difference be- 
tween old-fashioned tests and modern 
conditions. 

They wanted to test insulation melting 
points by the same method by which oil 
chemists find the melting point of an oil 
or a wax, but we found that test so 
misleading as to make it necessary to 
make our tests exactly like the conditions 
of actual service. We wound a coil of 
double cotton-covered wire about a steel 
rod, saturated the coil with insulating 
compound, withdrew the steel rod, in- 
serted in its place an ordinary thermom- 
eter, put current through the coil via 
water resistance until the coil was so 
badly heated as to give off dense volumes 
of smoke, and if by weighing we found 
that a coil did not lose more than ten 
per cent of its compound we decided that 
such material would stand hot service in 
overloaded machines. An _ insulating 
compound should have such a high melt- 
ing point. The designer of a motor never 
can tell which one of his machines will 
be located in the hottest corner of a 





ELECTRICAL REVIEW 


in the researches which have been made 
concerning the materials which enter into 
their products. 

We first eliminated shellac, for the rea- 
son that it could only be made into a 
successful varnish by dissolving it in alco- 
hol, or alcohol and water. You can make 
a shellac varnish totally devoid of water, 
but you can not do it commercially, and 
if you could you could not keep it so, as 
the alcohol in shellac varnish rapidly at- 
tracts moisture the moment it is exposed 
or applied. 

The copal varnishes and asphalt var- 
nishes were eliminated at this point, as 
we found that the heat and vibration of 
magnet coils quickly reduced them to a 
powder or cracked their films so badly 
that they could not exclude water any 
more than a sieve could hold it. 

For some time we thought that linseed 
oil might be so boiled that it would ef- 
fectively exclude moisture. We were at- 
tracted by its high initial resistance and 
the extremely tough film which could be 


but here again we were stopped by the 
accumulated facts which experienced var- 
nish and paint makers furnished us. 
Linseed oil is a commercial commodity, 
solely because of the rapidity, as com- 
pared with all other oils, with which it 
absorbs oxygen. A method of arresting 
the oxidation of a film of linseed oil at 
any desired point would be of immense 


value to the electrical fraternity. We can \ 


not hope to arrest the oxidation of a film 
of linseed oil at any particular point. It 
continues to oxidize until it becomes a 
brittle, cracked and utterly defenceless 
mass, so far as its capacity to prevent the 
passage of any stray electric current is 
concerned. More electrical apparatus 
has been reconstructed or repaired be- 
cause of the oxidation and other defects 
of linseed oil than for all other causes 
put together. 

A great many electricians like to claim 
that their apparatus is well ventilated. 
“Well ventilated” also means well oxi- 
dized. There are very few armatures 
which are not well ozonized also. 

‘ When the wearer of a black coat leans 


rolling mill, or whether his. generator jagainst the white trimmings of a house 


may not some day have to stand the heat 
of a torpedo-boat engine room, with the 
ventilating apparatus broken down, or an 
emergency overload in ordinary practice 

The tests to determine the capacity of a 
given insulating material to exclude mois- 
ture from the coils of an idle machine 
were chiefly a process of elimination, and 
here we found aid from the experience 
of varnish and paint manufacturers, and 





| which was painted with linseed oil and 
' white lead last spring he has to dust him- 


self off, simply because the oil which 
should have held the pigment to the house 
has been totally destroyed by atmospheric 
action. It is because of this quality of 
linseed oil that we are compelled to have 
a varnishing day in our art galleries, and 
it has never been disputed that thoroughly 
oxidized linseed oil is not only soluble in 
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water, but is hygroscopic, since that fact 
was established many years ago by emi- 
nent German authorities. 

We hhad to consider that an insulating 
compound might be used some day in a 
generator located on top of a steel pen- 
stock in an isolated power-house where 
there was no heat and that when the gen- 
erator should shut down it would attract 
moisture at a tremendous rate by conden- 
sation. It would not run a week under 
these conditions if it was insulated with 
a linseed oil preparation. It is well 
known that a series of chemical actions 
may take place in an electrical machine, 
wherein linseed oil may be found wholly 
responsible for the presence of water even 
before the oxidation of the oil has reached 
the advanced stage. This occurs when an 
atom of hydrogen in the oily acids of the 
varnish is replaced by an atom of copper. 
The ejected atom of hydrogen selects a 
pair of friends from the oxide on the wire 
and thus produces water. It is perhaps 
needless for me to say that only one 
material was able to pass these tests for 
the exclusion of moisture under practical 
conditions, that being the high melting 
point of paraffin compound, whose widely 
successful use has brought to me the 
honor of delivering this address. 

A particular point which led us to the 
adoption of this material is its capacity 
to withstand hhigh temperatures for a 
great length of time and still maintain 
its original plastic condition. The vibra- 
tion in a high-speed armature probably 
equals that in any mechanical device 
when the shattering jars of gear connec- 
tions are taken into consideration and 
when street railway machinery is added 
to the list of apparatus under considera- 
tion. 

The expansion of armatures and field 
coils as they heat and their subsequent 
contraction when the loads are removed 
are obvious, and consequently any insula- 
tion which does not have permanent 
plasticity under heat is wholly defective 
for this sort of electrical insulation. Con- 
sequently a large list of materials com- 
posed of varnish gums and linseed oil, 
asphalts, etc., was eliminated one by one 
as they showed their utter incapacity to 
stand the shattering influences of this 
vibratory stress. 

The defectiveness of the first material 
which we ever made was caused wholly by 
the presence of varnish acid. As is well 
known to varnish chemists, all of the 
varnish gums are acid bodies. Indeed, 
it is safe to say that there is practically 
nothing in the shape of gum or oil which 


ee 
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enters into varnish that is not an acid 
body. 

The question then arose, “How far is 
anybody warranted in introducing acid 
into the vitals of high cost apparatus ?” 
Of course the answer is, “Just as little 
as possible ;” but I am sorry to say that a 
good many electricians have declined to 
give this point the consideration to which 
it is entitled, and they have thereby be- 
come responsible for a great deal of the 
apparatus which has proven defective. 

Of course I am familiar with the claim 
of some electricians that they “never have 
any trouble with apparatus built by 
them.” In the first place, we know that 
such a statement is not true, and if it 
was true, it would not be a good reason 
for deliberately disobeying physical law. 

From one end of this country to the 
other you can go in the street railway 
field and find apparatus which has gone 
to the scrap heap chiefly because it has 
been insulated with defective insulation. 
Within a year one of the largest gener- 
ators in the world has had its armature 
twice rewound because it was insulated 
with defective insulation, and on the third 
trial its builders repaired it with the same 
stuff which first short-circuited it. The 
money loss in that instance is already 
close to $10,000, with more to follow. 
There is not a central station manager in 
the United States who has tried to sell 
power who has not come into contact 
with a manufacturer or machine shop 
superintendent who told him he would 
not put in a motor unless the central 
station man would guarantee against his 
shutdown losses and against repairs. 


Printers have discarded electric motors — 


for gas engines because they say the gas 
engines have a reliability which motors 
have not. 

Every defective electric motor is an 
argument for the sale of an engine in its 
place, and it is only so because the motor 
manufacturers have neglected in their 
rush to keep up with commercial prog- 
ress to give to their insulation the same 
care and thought which the engine build- 
ers have given to their construction. The 
same processes of elimination which keeps 
poor metal out of piston rods will 
keep poor insulation out of armature 
coils. But at present manufacturers will 
not seek such improvement until consult- 
ing and operating engineers insist upon it. 

The obvious unfitness of linseed oil for 
motor insulation, because of its acid com- 
position, is best explained by reference 
to indisputable authority. What every- 
body knows “is most indisputable au- 
thority,” and anybody who knows any- 
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thing about chemistry knows that.an acid 
is a body which will attack metal. An 
acid is a body which attacks copper. An 
acid is a body which will combine with 
copper to produce a third and possibly a 
fourth material. Users of shellac, copal 
varnish and linseed oil varnish as insula- 
tion have frequently found that the cot- 
ton covering of their wire had been turned 
a brilliant green, which is a universal 
symptom that the copper has been at- 
tacked by an acid. 

When we said that such a symptom was 
a bad one some electricians argued with 
us and said they didn’t think we had any 
authority for that statement and that it 
didn’t make any difference if a coil did 
turn green, provided that coil was prop- 
erly baked out. They declined to accept 
what every chemist knows. 

We have given considerable thought to 
this matter and have come to the con- 
clusion that a green coil is an evidence of 
bad construction. It is prima facie evi- 
dence that a radical chemical change has 
gone on within precincts whence chemical 
changes should be excluded with great 
rigor. 

Green discoloration is evidence of in- 
constancy where constancy is indispensa- 
ble. As it is very seldom seen except as 
a relic of a broken-down machine it may 
therefore be said to be coincident with 
burned-out and short-circuited machines, 
but this discoloration becomes more potent 
in its suggestiveness as we consider what 
takes place to produce such a radical 
physical change—a change visible to the 
naked eye, a change positive and far- 
reaching enough to send the green color- 
ing matter through mica one-sixteenth of 
an inch thick, and to impregnate thick 
wrapping paper and fibre stock. In the 
study of this action we need accept noth- 
ing but the facts and authority which is 
beyond dispute by being common knowl- 
edge. When we see a piece of mica that 
was once a beautiful amber color turned 
green, when we find that it would stand 
a puncture strain of 10,000 volts while 
amber color and can be punctured with 
1,000 volts since its color has been altered, 
and we find that it has actually failed to 
prevent the passage of a current of not 
over ten volts, we have a right to conclude 
that there is a relation between such green 
discoloration and coincident drop in in- 
sulation resistance, and we have a right 
to carry that conclusion a step further 
and decide that the short-circuit was 
caused by the chemical transformation of 
which the color change is evidence. 

At least we are justified in a further 
exploration and examination in the light 
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of the simplest variety of information on 
a simple chemical action. By so doing, 
we find that it is easy for a varnish to 
have a chemical effect upon copper. Such 
action is the rule, rather than the ex- 
ception, and now by reference to well- 
known authority we find that this green 
action is the characteristic one of acids 
upon copper. The presence of acids near 
copper is always evidenced by green dis- 
coloration, vegetable acids substitute 
atoms of copper for atoms of hydrogen in 
common with other acids. We are 
justified in concluding that such substitu- 
tion of copper for hydrogen takes place in 
a gaseous or semi-gaseous state. We shall 
now be able to apply the knowledge that 
vaporized copper has a high conductivity, 
and we shall then come to an unassailable 
conclusion that during the time when 
that mica was being impregnated with 
that vapor of varnish-copper the insula- 
tion of the mica was so reduced that an 
easy passage was afforded to the eight or 
ten-volt current which effected the short- 
circuit. 

When we find that the green discolor- 
ation may take place in an idle machine 
and not short-circuit it, and that short- 
circuits always appear when the green dis- 
coloration takes place in a machine 
which has been constantly in operation, 
we obtain further proof of a positive 
nature that acids should not be permitted 
to enter into coil construction under any 
circumstances, not even when they are 
loaded with black coloring matter to 
cover up their corrosive action. 

In this connection we exploded one of 
the Mother Goose melodies or supersti- 
tions of the electrical fraternity, the fool- 
ish notion that lubricating oil caused 
short-circuits. Lubricating oil never will, 
never did, it never can cause a short- 
circuit. If we could design a generator 
which would run in oil, immersed in oil, 
just as transformers are built, we should 
undoubtedly produce a successful ma- 
chine. Why, then, should lubricating oil 
cause a short-circuit? 

The first electrician who had a short- 
circuited machine was naturally disap- 
pointed and wanted an excuse, and when 
he found that lubricating oil had pene- 
trated into the coils he accused it of caus- 
ing the trouble. What actually occurred 
was this. The lubricating oil came in and 
stirred up the dormant or satisfied acids 
of the varnish which he had used. Varnish 
makers who have essayed to manufacture 
insulating compounds have on several oc- 
casions claimed that their varnishes were 
oil-proof. This was nothing but a joke 
however, and they never expected anybody 
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to believe it. Varnish salesmen sometimes 
attempt to prove that an insulating var- 
nish is oil-proof because thev can coat a 
newspaper with it, and the newspaper 
will hold oil in the open air and away 
from the heat of operating apparatus. As 
a matter of fact varnish which is so 
proved to be oil-proof will unite readily 
with lubricating oil under a temperature 
of 150 degrees Fahrenheit. 

The trouble is that it will not unite 
homogeneously. The oil unites with one 
part of the varnish and separates that 
part from the balance of the varnish, so 
that there are two or three separate and 
distinct bodies where there was originally 
but one. In one or both of these the acids 
are now unsatisfied, and they immediately 
attack the copper, and, as before described, 
cause the short-circuits which were at- 
tributed to lubricating oil. 

The oil was absolutely innocent. It is 
absolutely indispensable, and the acids of 
acid insulations are not indispensable. 

Inasmuch as it is feasible, by working 
in the paraffin series, to make non-acid 
insulating compounds which have com- 
plete chemical affinity for lubricating 
oil, it is perfectly easy to obtain insula- 
tion for a machine which will be friends 
with and welcome all the good insulation 
which may soak into it from its bearings 
in the form of oil. 
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American Electrochemical Society. 

The third general meeting of the 
American Electrochemical Society * will 
be held in New York city on April 16 
to 18, inclusive. All meetings will 
be held in the large assembly room of the 
Chemists’ Club, 108 West Fifty-fifth 
street, where members in attendance may 
have their mail addressed, and where all 
announcements will be made. By the 
courtesy of the Chemists’ Club, its 
clubhouse, including the library of the 
American Chemical Society, will be open 
for the use of members and visitors. By 
the courtesy of the German Liederkranz 
its clubhouse, 111-119 East Fifty-eighth 
street, will also be open to members and 
guests during the convention. 

The programme has been announced 
as follows: Thursday morning, April 
16, meeting of the board of directors, 
business meeting of the society, at which 
reports of directors and officers will be 
presented ; reading and discussion of the 
following papers: “Constant Voltage 
and Constant Current Separations,” 
Wilder D. Bancroft, Ph. D.; “Ex- 
perimental Study of Some Elec- 
trode Effects,’ H. T. Barnes, Ph. 
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D.; “The Electrolysis of Water,” 
J. W. Richards, Ph. D., and W. 
S. Landis; “Experiments with Metallic 
Diaphragms,” Wilder D. Bancroft, Ph. 
D.; “The Protective Action of Zinc Chlo- 
ride on Metallic Iron,” C. J. Reed. 

Thursday, April 16, 1 p. M., luncheon 
will ibe served at the Chemists’ Club, by 
invitation of the New York members. 

On Thursday, April 16, 2 p. M., read- 
ing and discussion of the follow- 
ing papers: “Insulating Materialsk—A 
Field for Chemists,” M. von Reckling- 
hausen, Ph. D.; “An Historical Review 
of the Storage Battery, With Illustra- 
tions,” by H. B. Coho; “The Use of 
Pyroxyline in Electric Storage Bat- 
teries,’ Elmer A. Sperry; “The Con- 
centration Changes in the Electrolysis 
of Brine,’ W. H. Walker, Ph. D.; “The 
Influence of Some Impurities in Salt Up- 
on the Yield of Soda by the Amalgam 
Process,” J. W. Walker, Ph. D.; “The 
Corrosion of Metals by Electrolysis,” A. 
A. Knudson; “Modern Electrolytic Cop- 
per Refining,’ Titus Ulke; “Note on 
the Composition of Electroplating Solu- 
tions,” N. S. Keith, Ph. D.; “The For- 
mation of Nitric Acid Under Electric 
Influences,” C. W. Volney, Ph. D. 

Thursday evening, April 16, 7 o’clock, 
reception of members and guests in the 
clubhouse parlors of the German Lieder- 
kranz. 

At 8 o’clock, on ‘Thursday evening, the 
subscription banquet for members and 
guests will be held at the clubhouse ban- 
quet hall of the German Liederkranz. 
The ladies are especially invited to this, 
and a musical programme has been ar- 
ranged. 

Friday morning, April 17, 9.30 o’clock, 
announcement of the election of officers 
for 1903, also reading and discussion of 
the following papers: “Note on Electrical 
Endosmose,” Wilder D. Bancroft, Ph. D.; 
“Tons and Electrons,” Louis A. Parsons, 
Ph. D.; “Uniformity in Electrochemical 
Equivalents,’ Carl Hering; “Elec- 
trolytie Production of Metallic Com- 
pounds,” C. F. Burgess, E. E., and Carl 
Hambuechen, Ph. D.; “The Electro- 
deposition of Metals Upon a Rotating 
Cathode,” J. G. Zimmerman. Luncheon 
will be served at the Chemists’ Club at 
1 p. M. Friday. 

Excursions to plants and places of in- 
terest, as arranged by the excursion com- 
mittee, are planned for Friday, starting 
from the Chemists’ Club at 2 P. M. 

On Friday evening, at 8.30 o’clock, the 
society will be, by special invitation, the 
guests of the American Institute of Elec- 
trical Engineers at their extra meeting, 
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held in the assembly hall of the Chemists’ 
Club, where the following programme 
will be taken up: Introduction by Presi- 
dent -Scott; “Radium and Other Radio- 
Active Substances, and Certain Phos- 
phorescent and Fluorescent Substances. 
The Properties and Applications of 
Selenium. The Treatment of Disease 
by Ultra-Violet Rays,” by William J. 
Hammer. 

On Saturday, April 18, at 9 a. M, 
reading and discussion of the following 
papers: “Electrolytic Conduction With- 
out Electrodes,’ A. B. Marvin; “A New 
Type of Electrolytic Cell,” P. G. Salom; 
“Potentials of Zinc in Aqueous Solu- 
tions,” H. E. Patten and W. R. Mott; 
“Notes on Electrolytic Deposition of 
Nickel,” Woolsey McA. Johnson; “What 
Is the Capacity of Molecules for Electric 
Charge in Hlectrolysis?” Alfred H. 
Cowles; “Exhibit of “Aluminum Corro- 
sion,” J. A. Steinmetz; “Exhibit of New 
Apparatus,” A. Eimer. 

Luncheon will ‘be served at 1 P. M. at 
the Chemists’ Club, and excursions will 
start from the Chemists’ Club at 2 Pp. mM. 
to points of interest arranged for by the 
excursion committee. 

The presidential address will be given 
by Joseph W. Richards, on Saturday 
evening at 8.30 o’clock. This will be fol- 
lowed by a demonstration of the Cooper 
Hewitt mercury lamp, particularly its 
actinic properties, by Dr. Max W. von 
Recklinghausen. 

On Saturday evening there will be a 
smoker at the Chemists’ Club and a buf- 
fet luncheon. 

The hotel headquarters of the society 
during the meeting will be held at the 
Wellington, Seventh avenue and Fifty- 
fifth street, half a block from _ the 
Chemists’ Club. 
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Society for the Promotion of Engi- 
neering Education. 

The Society for the Promotion of En- 
gineering Education will convene at Ni- 
agara Falls for its annual meeting, dur- 
ing two or three days of the latter part 
of the week June 29 to July 4. A cordial 
invitation has been extended to the so- 
ciety by the officers of the American 
Institute of Electrical Engineers to join 
with the latter in the privileges and 
courtesies of the locality chosen, and to 
unite with it on Friday, July 3, in a joint 
meeting to discuss topics of mutual in- 
terest. 
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The University of Cincinnati. 

The University of Cincinnati has been 
developing its engineering department 
during the last three years, and this year 
graduates its first class in electrical en- 
gineering. The equipment in this de- 
partment includes a standardizing labora- 
tory, in which it is expected to do cali- 
brating on a commercial scale, the lack. 
of facilities for calibrating having been 
greatly felt in the past by the many elec- 
trical companies in Cincinnati and 
vicinity. 
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LECTRIC steering devices were de- 
signed in America, as well as in 
England, as far back as 1885. The 

early inventions of  clectromagnetic 
steering and reversing mechanism were 
at first proposed in connection with 
torpedo-boats. Mr. Horace P. Gris- 
wold, of Providence, R. I., made sev- 
eral inventions of this character about 
fifteen years ago for use with surface and 
submarine torpedo-boats. His first in- 








By Frank C. Perkins. 


ders actuated by mechanism controlled by 
means of this compass. The object of 
this invention was to provide a submarine 
torpedo-boat with means whereby it 
could be sent.in any desired predetermined 
course and to any desired distance within 
its limits, the boat being wholly independ- 
ent of control from the starting station, 
after being sent out on its course, and 
until its return, unless it should meet an 
obstruction. In this mechanism the boat 
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Modern Electric Steering Apparatus. 


in this country an electric steering ap- 
paratus for torpedo-boats, whereby they 
could be rendered self-steering in any 
previously determined direction, and 
when once started on their course could 
be controlled from a station, and their 
course altered so 
follow a moving object until they strike 
it. In order to do this a wire was nec- 
essary, connecting the torpedo with a 
discharging ship or station, and serving 


as to cause them to 
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vention included a device for automatic- 
ally steering this small craft in any 
desired direction by means of electro- 
magnets connected with the steering 
mechanism. ‘The whole apparatus was 
self-contained within the boat and in- 
dependent of control from the shore when 
in use. 

Three years after Mr. Griswold’s first 
invention he designed an electrically con- 
nected compass adapted to be automatic- 
ally turned in either direction, and rud- 


is provided with a conceal-float, which is 
automatically released just after the boat 
has passed over the greater portion of its 
prescribed course, and prior to its arrival 
at the starting station. The propelling 
mechanism is stopped at the same time by 
automatically switching off the electric 
current. 

In the same year that the latter de- 
vice was designed, 1888, Mr. James 
O’Kelly, of London, and Bernard A. Col- 
lins, of Nunhead, England, also patented 


the double purpose of a mechanically 
propelling wire, and an electric con- 
ducting wire to connect the steering ap- 
paratus on the discharging ship with that 
in the torpedo. 

Five years later, Mr. Charles W. Ayton, 
of New York, designed electric steering 
apparatus for torpedo-boats, which would 
allow the craft, it was claimed, to start 
from a given point in the water and travel 
to a distant ship without any one on 
board, and without any connection with 
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the point of steering. ‘The Ayton steer- 
ing device includes a mariner’s compass 
which controls an electric current, which 
in turn operates a rudder whenever the 
boat steers either to the right or left from 
the course in which it has been adjusted. 

During the past two or three years par- 
ticular attention has been paid to the de- 
velopment of electric steering gear for 
large vessels, and the early devices for 
torpedo-boats have been practically for- 
gotten. Recently Lieutenant Bradley A. 
Fiske has developed a method for oper- 
ating steam steering engines which are 
now extensively used on large ships, by 
electrical means. His method consists of 
using a small induction motor geared 
with the steering-wheel, and wires con- 
necting this motor with the steam steer- 
ing engine. This engine is controlled 
by a reversing valve, and runs in one 
direction or the other according as the 
valve is moved, and the latter is normally 
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being supplied by a steam engine con- 
sisting of a compressed air supply. In 
1885, Mr. Charles H. Washburn, of New 
York, invented an automatic steering ap- 
paratus, with a compressed air cylinder, 


and piston, operating the tiller-wheel 
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nected with the magnet operating the 
auxiliary valve, a suitable battery sup- 
plying the current. 

While electric motors have recently 
come into prominent use for the move- 
ment of the steering apparatus of large 
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chain. The main rotary valve was of 
peculiar construction, and was arranged 
to be operated by an auxiliary cylinder 
and valve regulated by electric magnets. 
These magnets were actuated by a cur- 
rent controlled by the movement of the 
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WASHBURN AUTOMATIC STEERING APPARATUS, 1885. 


in a central position when the engine is 
at rest. There is a pin on the shaft of 
the motor which engages with a lever 
connected with the reversing valve of the 
steering engine. The valve is operated in 
one direction or the other by means of 
the small induction motor, when the 
steering-wheel is turned, the current gen- 
erated in the wheel motor produces a 
torque in the engine motor. By this de- 
vice the engine moves the rudder on one 
side or the other when the polyphase 
venerator is manually operated by the 
hand steering-wheel. When the steering- 
wheel is stopped, there is no longer any 
current generated in the rotor or arma- 
ture of the polyphase machine, and the 
springs bring the reversing valve to a 
central position, in this way cutting the 
steam from the steering engine. 

Other automatic steering devices have 
been invented which are merely controlled 
by electrical means, the power instead of 


needle of a mariner’s compass. This com- 
pass consisted of an ordinary bowl sup- 
ported in the usual manner and contain- 
ing a balanced card, supported above the 
card was a rocking bar properly insulated 
with an arm extending horizontally from 


ships, up to within a few years steam en- 
gines have been almost exclusively used 
for this work when large power was re- 
quired. In 1886, Mr. James A. Tilden, 
of Hyde Park, Mass., invented an ap- 
paratus for steering ships which was de- 
signed to automatically control and oper- 
ate the rudder, promptly bringing the 
ship upon a desired course whenever 
from any cause she has been altered there- 
from. ‘The device was designed to be ap- 
plied to steam steering gear, or electric 
motor driven steering apparatus. The 
first part of the Tilden apparatus relates 
to the opening and closing of an elec- 
tric circuit by the ship’s compass-wheel 
in such a manner that an electric motor 
or system of magnets will act upon the 
valve, regulating the steam steering gear 
whenever the circuit is closed, and will 
cease to act the minute the circuit is 
open. The second part of this invention 
relates to the arrangement of electrodes in 
such a manner that the current of elec- 
tricity shall be regulated through them 
by the action of the ship’s compass needle. 
The conductors are connected in such a 
manner that the ship’s compass-bowl may 
be freely revolved upon the centre of its 
base, and always maintain good electrical 
connection. 
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DIAGRAM OF CONNECTIONS, AUXILIARY ELECTRIC STEERING GEAR—PFATISCHER’S PATENT. 


each side. Depending from each arm was 
a swinging rod having a flexible ter- 
mination formed of links, and secured to 
the supporting frame at each side were 
curved plates. The plates and rocking 
bar were designed to be electrically con- 


In 1895, a Frenchman, Rodolphe 
Noury, of Nouveau Phalere, Greece, in- 
vented an electrical steering gear in 
which the essential object was to enable 
all manual operations for steering a pre- 
scribed course by the mariner’s compass 
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to be dispensed with. It was his inten- 
tion to replace the same by an automatic 
steering device in which the mariner’s 
compass, as a whole, was called the “gov- 
erno-motor” compass. ‘This consisted 
essentially of two parts, the first being 
the mariner’s compass fitted with its ad- 
justing arrangement, and second, the 
transmitting device for operating the helm 
in consonance with the movements of the 
compass, the transmission being effected 
by an electric current. 

Among the recent designs of electric 
steering gear in which electric motors are 
employed, should be mentioned that of 
Maxwell W. Day, of Schenectady. This ar- 
rangement is used for steering vessels and 
moving turrets, and includes an electric 
motor geared to the rudder, as well as an 
electric generator with two field windings 
wound in opposite directions. There are 
two rheostats provided in connection with 
this method for controlling the current to 
the field winding. The current flowing 
in one part of the differential field wind- 
ing is controlled entirely from the steer- 
ing-wheel. The flow of current in the 
other part of the field winding is con- 
trolled from the rudder. ‘When the two 
rheostat arms are in the same position, 
both field windings will have the same 
current in each, opposing each other, and 
the motor will be at rest, as no current is 
generated by the dynamo. 

If the steering-wheel is now moved in 
either direction, one of the rheostat arms 
is shifted, and more current is caused to 
flow in one field coil than in the other, 
resulting in a current being generated by 
the dynamo, and the motor moves the 
rudder to the desired position. As the 
motor moves the rudder, its rheostat arm 
also turns until the field windings again 
are equally supplied with current, and the 
generator no longer operates the motor. 

The Russian cruiser Varig is equipped 
with an electric steering apparatus, in 
which electric motors are used for sup- 
plying the necessary power. The steam- 
ship Finland was recently equipped 
with electric steering gear by the Elec- 
tro-Dynamic Company, in which a sixty- 
horse-power motor of 110 volts was 
mounted on a Brown tiller. 

The Earl of Crawford’s yacht Val- 
halla was originally equipped with a 
hand steering gear, but this was altered 
to adapt it for electric driving. Some 
shipowners have not had the opportunity 
to convince themselves of the success of 
electric steering gear, and are unwilling 
to adopt electricity exclusively for this 
purpose. Many of them, however, have 
had installed a spare electric steering 
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gear to take the place of the hand gear. 
It is a well-known fact that in case of a 
breakdown to the steam gear, and the nec- 
essary substitution of the hand gear, the 
speed of the vessel has to be much re- 
duced. With the electric gear any one 
of the ship’s dynamos can be used in such 
an emergency to supply current to the 
electric motor moving the rudder. When 
this method is used no reduction in speed 
is necessary. 

In the Pfatischer arrangement for 
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The electrical equipment for this ves- 
sel includes a sixty-kilowatt dynamo hay- 
ing a pressure of 110 volts, a small shunt- 
wound dynamo of the same voltage for 
use as an exciter, and a steering gear 
switchboard. The main generator is 


operated at a speed of 375 revolutions per 
minute by a Sturtevant engine, and the 
exciter has its armature also directly con- 
nected to the same engine shaft, a clutch 
being employed which will disconnect the 
exciter from the main dynamo. 




















ELECTRIC STEERING APPARATUS ON THE STEAMSHIP FINLAND. 


auxiliary steering gear, a motor-generator 
of two kilowatts capacity is employed in 
connection with the existing dynamo of 
the ship’s lighting plant. In addition to 
the steering column located on the bridge, 
or in the steering gear room aft, there 
is an automatic following up gear, and an 
electric motor for operating the rudder. 
The accompanying illustrations show the 
apparatus for electric steering employed 
on the steamship Finland, which was 
constructed by William Cramp & Sons, of 
Philadelphia. 


The North Atlantic liner Finland, 
of the Red Star Line, has a capacity of 
13,000 tons and operates at a speed of 
seventeen knots per hour. This is one of 
the largest steamers which has ever been 
equipped with electric steering apparatus, 
although several ships of the Russian 
Navy have been electrically steered, and 
several much larger vessels will be equip- 
ped in the near future. 

The Valhalla is 239 feet long and 
has a beam of thirty-seven and one-half 
feet. It has a tonnage of 1,490 and a 
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draught when in trim of eighteen and 
one-half feet. 

The accompanying illustration shows 
the arrangement of the electric steering 
gear of the English yacht owned by the 
Earl of Crawford. It consists of a cast- 
iron frame bolted to the deck, as shown, 
the upper end of the rudder post passing 
through the base of the frame. There is 
a right and left-hand screw running fore 
and aft, and supported in the frame. This 
screw carries a right and left-hand nut. 
These nuts are prevented from turning 
by two guides running parallel with a 
screw, and they are connected one to each 
side of the cross-piece on the rudder post 
by links, and in this way the rudder is 
moved by the turning of the screw. The 
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The steering-wheel is connected by this 
clutch in such a manner as to be operated 
by a single lever, and only one clutch can 
be in gear at a time, so that the steering 
gear can be operated by the hand-wheel 
or by the electric motor, but not by both 
at once. This direct-current series-wound 
motor is supplied with a brake which is 
held off by an electromagnet, which is 
placed in series with the motor. The 
brake is held on by a spring, and there- 
fore the motor is always brought to rest 
whenever the current is interrupted. 
There are two special starting switches 
used for controlling the motor, one for 
each direction, instead of using a single 
reversing switch. There are three con- 
tacts on each of the switches, so that 
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arrangement is such that in an emergency 
the steering-wheel may be operated by 
hand as it is carried on a sleeve on an 
extension of the screw, and it can be con- 
nected by means of a clutch. By giving 
the steering-wheel twelve turns the rudder 
can be moved a total distance of eighty 
degrees, or from hard-a-starboard to hard- 
a-port. A stop device is arranged which 
prevents the steering-wheel from turning 
more than twelve revolutions, a switch- 
ing device automatically cutting off the 
current when the extreme positions of the 
rudder are reached. 

It is stated that the electric steering 
apparatus on this yacht has proven very 
satisfactory, as it will throw the rudder 
the total angular distance while steaming 
full speed astern, without the use of an 
excessive amount of current, and with 
perfect ease. A quadrapolar motor of 
the Siemens enclosed type is arranged to 
drive the screw through several reductions 
of spur gearing, as well as a claw clutch. 


the resistance is cut out in sections, and 
the contacts are so arranged that the 
contact surfaces are not touched by the 
ares. These contact surfaces are rever- 
sible and may be easily replaced, while a 
powerful magnetic blow-out is provided 
which operates on all the contacts of 
each switch. The starting switches are 
operated in the following manner. 
There are two switch arms mounted on 
two pins on a metal disc at equal dis- 
tances from its centre. As the disc is 
geared to the screw, its motion is pro- 
portional to that of the rudder. The 
switches have crank arms which can be 
moved so as to put the switches off or 
on by means of stops on a second disc 
mounted concentrically with the first 
disc. The steering-wheel is geared to the 
second disc and therefore its motion is 
proportional to the steering-wheel. The 
switching off or on of the current is the 
result of the difference in the motions of 
the two dises. It is therefore proportional 
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to that of the steering-wheel and rudder. 
Each switch has its arm so arranged that 
it clears the stops on the second dise when 
its motion is in one direction, but engages 
them when the motion is in the opposite 
direction. This arrangement makes it 
certain that only one switch is operative 
in either direction. 

There is every reason to believe that 
electric steering gear will be utilized more 
and more in the future. There is no 
question but that it is equally as reliable 
as any other method, and all of the large 
steamers and battleships are now sup- 
plied with complete electric power plants, 
from which the current can be obtained. 
Electricity is being utilized in every part 
of these large boats at the present time, 
and there should be a considerable saving 
in space by the use of the electric motor 
for operating the tillers. 

There is also the advantage that there 
is no waste of energy when the motors 
are not in operation. The condensation 
of steam means considerable loss in long 
pipe lines connecting the boilers with the 
steam steering engine. Electric § con- 
ductors can be more easily run to the rear 
of the ship for supplying the necessary 
energy for operating the rudders than can 
the steam pipes, which are otherwise re- 
quired. On all the modern warships, 
both in this country and in Europe, elec- 
tric motors are employed in almost every 
place where power is required. The train- 
ing of the guns and moving of the tur- 
rets, as well as the raising of the shells, 
are all accomplished by electric power. 
Electric ventilators, searchlights and are 
and incandescent lights, all are supplied 
from the same power plant. Electric 
steering apparatus is bound to take its 
place among these modern appliances. 
> 

German Railway Statistics. 

A consular report from Germany gives 
a summary of German railway statistics 
as compiled by the imperial railway de- 
partment for the year 1901. There are 
now 31,677 miles of standard railway in 
Germany, as against 26,241 in 1891. 
Sixty-three and one-half per cent of this 
is in trunk lines. To handle the traffic 
on these roads there were employed 
19,724 locomotives, 39,878 passenger 
coaches, 420,000 baggage cars and freight 
cars, and forty-one motor cars. This 
shows an increase of thirty-three anG 
four-tenths per cent in locomotives, forty- 
five per cent in passenger coaches, and 
forty and three-tenths per cent in bag- 
gage and freight cars since 1891. The 
receipts for passenger service in 1901 
amounted to about $136,000,000, an in- 
crease of fifty-five and four-tenths per 
cent since 1891. Receipts for freight serv- 
ice amounted to about $298,000,000 in 
1901, an increase of thirty-eight per cent 
over 1891. These systems employed in 
1901, 546,200 officials and workmen. 




















March 28, 1903 


INDUSTRIAL ELECTROCHEMIS- 
TRY AND ELECTROMETAL- 
LURGY—XI. 


Notes on Progress in Europe and America. 


BY JOHN B. C. KERSHAW. 


The Use of Brown Coal in Germany. 

The question of power generation is 
one of the greatest importance for the 
electrochemical and electrometallurgical 
industries. Power for the majority of 
these new industries is the most impor- 
tant item of cost, consequently we find 
them grouped about centres of cheap 
water power in Europe and America. But 
it would be a mistake to assume that no 
electrochemical manufacture can develop 
in countries unprovided with natural 
water powers, and both in England and 
Germany large electrolytic works are in 
operation which derive their electric 
power from steam-driven dynamos. In 
Germany these works use chiefly lignite 
or brown coal for the boilers; in England 
ordinary fuel is employed. Perhaps the 
most notable example of this use of brown 
coal in Germany is to be found at Bitter- 
feld, in Saxony, where 6,000 to 8,000 
horse-power are generated and utilized in 
the manufacture of caustic alkalis and 
chlorine products by the two companies 
having works at this place. The lignite 
is carried directly from the mines (which 
are worked entirely on the surface) into 
the works, by means of an overhead wire- 
rope traction system, and is discharged 
into the hoppers supplying the furnaces 
of the boilers. The boilers are of the 
water-tube type, and each possesses a 
superficial heating area of 300 square 
metres. The furnaces are constructed 
with inclined-step fire-bars, on the Keil- 
mann & Volcker system, a system much 
used in Germany for burning poor fuels. 
The calorific value of the lignite is only 
2,700 thermal units, but Herr Rathenall, 
in a letter dated August 16, 1902, stated 
that the efficiency of the whole boiler in- 
stallation reached the very high figure of 
seventy per cent. The steam from this 
boiler installation is superheated before 
use in the engines, and the indicated 
horse-power-hour is obtained with an ex- 
penditure of 16.5 pounds of steam. The 
exhaust steam is used for evaporating the 
caustic alkali liquors in vacuum appara- 
tus, and, therefore, the calorific value of 
the fuel is utilized to the greatest possible 
extent. 

Working under these conditions, with 
lignite that costs only from fifty to sev- 
enty-five cents per ton, delivered in the 
works, it is evident that the electrochem- 
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ical works at Bitterfeld are well situated 
for competing with similar works in other 
countries, deriving their electric power 
from falling water. 

The EHlectrolytic Kxtraction and Refining «f Lead. 

The usual metallurgical methods of re- 
ducing lead from its ores are character- 
ized by simplicity and economy, but the 
metal obtained is never pure, and the re- 
fining operations necessary to obtain an 
approximately pure product add consider- 
ably to the cost of the lead finally ob- 
tained. Hence, although at first sight 
electrical methods would appear to have 
little chance in competition with the older 
metallurgical methods of treatment, it is 
found on further investigation that, given 
a cheap supply of electrical power and a 
good market for the lead in the spongy 
form in which it is produced by the elec- 
trolytic process, the prospects for these 
processes are better than might-have been 
supposed. At the present time, however, 
although much work has been carried out 
and many patents have been granted re- 
lating to the electrolytic extraction and 
refining of lead in Europe and America, 
there are only two processes known to the 
writer to be in actual operation. The first 
of these is patented by P. G. Salom and 
depends upon the reduction of galena or 
lead sulphide, when used as cathode, in 
an acid electrolyte, by action of the 
nascent hydrogen. The lead is obtained 
as a spongy deposit at the cathode, while 
the sulphuretted hydrogen gas is oxidized 
to sulphuric acid at the anode. This 
process is operated at Niagara Falls by 
the Electric Lead Reduction Company, a 
company formed in 1899 with a capital 
of $18,000,000, and in June, 1902, twelve 
tons of galena were reported to be treated 
daily at this works, in a plant absorbing 
600 horse-power. Two difficulties have 
been met with in the industrial develop- 
ment of the process—namely, incomplete 
reduction of the sulphide at the cathode, 
and hygienic troubles due to the escape of 
sulphuretted hydrogen gas. It is yet too 
early to say whether these difficulties will 
prove surmountable. In August, 1902, 
a rumor was current in New York that 
the company was in financial difficulties, 
but the writer has been unable to obtain 
any confirmation of this report. 

The second process which has attained 
industrial trial is also an American proc- 
ess, and has been described recently by 
Ulke. It is known as the “Betts” process, 
and is primarily intended for the treat- 
ment of lead bullion. The process is 
based upon the solubility of lead in an 
acid solution of lead fluo-silicate. The 
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lead is deposited at the cathode, while the 
gold and silver accumulate in the slimes 
and are recovered by ordinary metal- 
lurgical methods. An electromotive force 
of only 0.20 volt is said to be required to 
work the process, and a plant with a 
capacity of ten tons lead bullion per day 
is now operating in one of the north- 
western mining centres of the United 
States. The slimes worked at this place 
average 8,000 ounces per ton of lead bul- 
lion, so the “Betts” process should prove a 
success with such a rich raw material to 
work upon. 
Electric Tanning. 

Some years ago considerable interest was 
aroused by the attempts made to accelerate 
the usual methods of tanning raw hides 
by the adoption of electricity. It was 
stated, apparently on good authority, that 
the duration of the tanning operation 
could be reduced from weeks to days by 
the use of electricity for impregnating the 
hides with the bark solutions in the tan- 
pits; and it was also asserted that the 
leather produced by the accelerated 
method was fully equal in wearing prop- 
erties to that produced by the older 
method of tanning. Many trials upon an 
industrial scale were carried out with the 
electrical methods, and at Orbe, in 
Switzerland; at Wernersborg, in Sweden, 
and at Wem, in England, fairly large 
tanning works were equipped with the 
plant and special apparatus required for 
electrolytic working. An ominous silence 
has, however, been maintained in recent 
years respecting the results obtained with 
these installations, and it is only reason- 
able to suppose that had they been suc- 
cessful, the patentees of these processes 
would have been less modest in .publish- 
ing information concerning their progress. 
In the absence of all details, it is im- 
possible to say wherein lies the cause of 
failure, but it-may be surmised that the 
leather produced by the _ electrolytic 
methods of tanning has not proved so 
durable as that tanned by the older meth- 
ods. The action of the electric current in 
the newer processes was twofold—it was 
employed to carry the tanning materials 
into the pores of the hides by electrolytic 
action, and it was also employed to agi- 
tate the hides and solution in the tan-pits 
by mechanical devices. The chemistry of 
tanning is not yet clearly understood, 
and it is possible that the tan chemicals 
do not act as electrolytes. Consequently, 
electrolysis may have had little or no 
effect in carrying the tanning chemicals 
into the pores of the hide, and the accele- 
ration of the process supposed to be due- 
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to this action may have been solely due to 
the mechanical movement of the hides in 
the pit, with which it was allied. Such 
mechanical agitation of the hides would 
appear to be a real improvement of the 
older tanning process, and the writer be- 
lieves that this is the only way in which 
electricity is now applied at the tanneries 
where it was introduced with considerable 
stir some years ago. Possibly when the 
chemical and physical changes involved in 
the conversion of raw hide into leather 
are more fully understood, it may be found 
that electrolysis rightly applied can be 
utilized to accelerate the process. Up to 
the present time all attempts in this di- 
rection, as already pointed out, appear to 
have proved failures. 


——_ +--+ ——_ 


Report of the Board of Gas and 
Electric Light Commissioners of 
the Commonwealth of Massa- 
chusetts. 

The eighteenth annual report of the 
Board of Gas and Electric Light Com- 
missioners of Massachusetts covers the 
year ending June 30, 1902. There are 
now under the supervision of this board 
146 companies, and the gas or electric 
light plants of fifteen towns and two cities. 
Of these companies, fifty are engaged in 
the supply of gas only, twenty-four in 
the supply of both gas and electricity, and 
seventy-two supply only electricity. Of 
the municipalities, three have plants for 
the supply of gas and electricity. The 
others supply electricity only. A part of 
the duty of this board is to test and in- 
spect gas and electric meters. It is also 
required to test the gas supply at least 
twice a year, and the law provides that 
if the gas of any company is found upon 
three consecutive inspections to give less 
light than sixteen standard English 
candles, or to contain more than twenty 
grains of sulphur or ten grains of am- 
monia per hundred cubic feet, or any 
sulphuretted hydrogen, a fine of $100 shall 
be paid by such company to each city or 
town supplied by it. The method of con- 
ducting these inspections is described, 
they being made without previous notice 
to the company. 


MUNICIPAL OWNERSHIP. 


Official replies to enquiries relative to 
action about a municipal gas or electric 
lighting plant have been received from 
190 towns and cities, including all the 
cities and substantially all the towns in 
which the population exceeds 1,500, and 
in which no such action had previously 
been taken. None of these cities or towns 
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has taken action during the year, although 
a municipal ownership proposition has 
been offered in the Boston city council. 
A tabular statement is given, which is 
intended to show briefly all action within 
the state in respect to the municipal 
ownership of gas and elecfric light plants 
prior to 1902. Tables have been com- 
piled of the physical and financial data 
of these plants. The following is an 
abstract of the financial table for the year 
ending June 30, 1902. 

For Muncipal Plants—Income from 
sale of electricity, including are and in- 
candescent lamps, power, rental of fix- 
tures, etc., $157,390.35; expenses, in- 
cluding cost of fuel, supplies at station, 
wages, repairs, tools, general salaries, 
rents, insurance, etc., $218,696.39, leav- 
ing a loss in operating plants of $61,306.- 
04. To this figure is added for interest 
on notes and bonds, $39,359.55; for 
depreciation, $55,729.29; other losses, 
$447.36, leaving as the expenditure for 
town and city lighting, $156,842.24. 
Subtracting from this figure for gains on 
jobbing and other items $1,845.90, leaves 
as the net cost for town lighting the 
amount, $154,996.34. 

The table for gas shows the income 
from sales, etc., was $57,441.52; the ex- 
pense, $38,216.84. Subtracting from the 
difference between these items allowance 
for interest, depreciation, etc., leaves a 
profit of $15,729.34. 


ACCIDENTS. 


The commissioners are required to re- 
port upon all the accidents arising from 
the use of electricity and gas. For the 
year 1902 there were seventy-nine deaths 
from the use of gas, of which sixteen were 
suicides; and there were 106 non-fatal 
accidents arising from the use of this 
illuminant. There were fourteen fatal 
accidents from electricity, one of which, 
though caused by a fall, was due primarily 
to an electric shock; and there were 
eleven non-fatal accidents. 


GAS STOVES. 


A table giving statistics for gas stoves 
in the state shows a wide use of these. 
In many cases these stoves are leased by 
the supply companies. Boston has over 
14,000, and Brookline nearly 13,000 
leased gas stoves. In Fall River there are 
over 10,000 stoves owned by the users. 


FINANCIAL OPERATION OF 


LIGHT STATIONS. 


ELECTRIC 


The following figures are taken from a 
table giving a summary of the financial 
operation of all the electric light central 
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stations in the state for the year ending 
June 30, 1902: 

Income from the sale of light, heat and 
power, and rentals, $6,642,309.59; ex- 
penses, including cost of fuel, rent, wages, 
repairs, tools, general salaries, taxes, in- 
surance, etc., $4,109,816.40, leaving an 
apparent net profit of $2,532,493.19. Of 
this profit, the gas companies made in 
their electrical departments $389,572.93, 
leaving for the electric light companies, 
$2,142,920.26. Adding to this $420,838.- 
60 for income from rents, jobbing, etc., 
the total amounts to $2,563,758.86. 
Against this the following charges were 
made: Interest, $347,031.74; dividends, 
$1,207,458.25 ; depreciation, $262,086.21 ; 
sundry items, $1,016,897.51, a total of 
$2,823,473.71, leaving a deficit for the 
year of $269,714.85. Five of the cor- 
porations included above appear not to 
have earned expenses, and twenty-five 
others have not earned sufficient to war- 
rant the declaration of any dividend. The 
gross profits from electric lighting show 
an increase during the last year of $189,- 
500. The assets of these companies are 
$25,230,949.43; the liabilities are $24,- 
297,845.01, leaving a surplus of $935,- 
104.42. To this surplus must be added 
$1,029,741.54 carried as reserve, giving a 
total of actual surplus of $1,964,845.96, 
equivalent to fourteen and nine-tenths per 
cent on the capital. Of these companies, 
thirty-eight paid dividends. These were 
in general about six per cent, or less, 
although the Boston Edison Company 
and the Leominster company declared 
dividends of ten per cent, and the Subur- 
ban company, of Boston, fifty per cent. 
Twenty-five companies did not declare 
dividends. Tables are given showing the 
number and rating of boilers, engines and 
dynamos, quantity of coal and other sup- 
plies used, length of wire of underground 
conduit, number of poles, etc., number of 
motors operated, and the number of com- 
mercial and public lights of different 
kinds furnished. 

A table also gives the prices charged by 
the various companies, and the nature of 
the contracts made. In nearly all cases 
the supply may be measured by meters. 

In an appendix are given balance sheets 
of the cost of manufacturing, and profit 
and loss account for each plant in the 
state. Of the commercial plants, all but 
nine show an income greater than the 
manufacturing expenses, while of the 
municipal plants, all but two show the 
manufacturing expense to be greater than 
the income. Other appendices contain 
matter pertaining to new legislation. The 
report is well indexed. 
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Introductions to the Discussion on 
High-Tension Lines. 

At a meeting of the board of directors 
of the American Institute of Electrical 
Engineers, held September 26, 1902, it 
was resolved that a committee on high- 
tension transmission be appointed. The 
following members were appointed: Mr. 
Ralph JD. Mershon, chairman, and 
Messrs. F. O. Blackwell, C. C. Chesney, 
P. M. Lincoln and C. L. Cory. This 
committee was to secure data upon line 
construction, insulators, pins and the like, 
and the conditions of operation at differ- 
ent voltages and under different climatic 
conditions; to investigate methods of 
testing insulators and to indicate the 
method or methods which, in its judg- 
ment, are superior; also to ascertain the 
methods employed for voltage regulation, 
the conditions attendant upon the switch- 
ing of high-tension circuits and to col- 
lect data respecting lighting and static 
disturbances and the use of grounded 
protected wires. 

The following introductions have been 
prepared by this committee to be read at 
the Institute meeting on Friday, March 
27, the idea being to provoke a full and 
instructive discussion on  high-tension 
lines. 


MECHANICAL SPECIFICATIONS OF A PRO- 
POSED STANDARD INSULATOR PIN. 
BY RALPH D. MERSHON, 

At present no general standard exists 
in the matter of insulator pins. As a 
result, there is often confusion and dis- 
satisfaction in ordering and obtaining 
pins. This discussion of a proposed 
standard pin is intended to lead up to a 
general specification covering wooden 
pins, and, so far as it may, metal ones. 

Theory—The expression for the ex- 
treme fibre stress at any point of a beam 
of circular section fixed at one end and 
loaded at the other, as in Fig. 1, is 

Pz 

= 0.0082 a () 
where (assuming inches and pounds as 
our units) P is the pull or weight in 
pounds; z is the distance in inches from 
the point of application of P to any point 
a of the beam; d is the diameter in inches 
at the point a; s is the extreme fibre stress 
in pounds per square inch; %. ¢., s is the 
stress on the extreme fibres at the top and 
bottom of the beam at the point a. 

This equation shows that for a given 
pull P the fibre stress at any point a at 
a distance x from the point of application 
of P varies directly as x and inversely as 
the cube of d. It is possible, therefore, 
to design a beam of circular section whose 


s 
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diameter in passing from the point of 


application of P to the point of support 
shall vary in such a way that s will have 
the same value all the way along the beam. 
Such a beam will be of uniform strength 
throughout its length. The value which, 








P 


Fie. 1.— MECHANICAL SPECIFICATIONS OF A 
PROPOSED STANDARD INSULATOR PIN. 





in such a beam, d must have at any point 

distant « from the outer end may be 

found by assuming s and P constant in 

equation (1) and solving for d in terms 
of x. This gives 

P 

@ = (Sopa, @) 

where K is a constant whose value must 
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Fig. 2. -MECHANICAL SPECIFICATIONS OF A 
PROPOSED STANDARD INSULATOR PIN. 


he determined from the extreme fibre 
stress allowable with a given pull P. 
Equation (2) shows that in order to have 
the beam of uniform strength through- 
out its length, its diameter must vary as 
the cube root of the distance from the 
point of application of its load. 


1 1 
3 43 3 
)2 = Kez 
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Fic. 3.—MECHANICAL SPECIFICATIONS OF A 
PROPOSED STANDARD INSULATOR PIN. 


An insulator pin is the case of a beam 
of circular section fixed at one end and 
with a load (any side pull which may 
come upon it) applied at or near the 
other end. There is no object in having 
an insulator pin any stronger at any one 
point than at another. It should, there- 














Fig. 4. MECHANICAL SPECIFICATIONS OF A 
ProposED STANDARD INSULATOR PIN. 


fore, in its capacity as a beam be tapered 
as nearly as practicable in such a way that 
s will be constant throughout, that is, so 
that equation (2) will apply to it. 

The point where pins usually break, 
their weakest point, is just at the cross- 
arm. The wooden pin most generally in 
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use is one having a diameter of about one 
and one-half inches in the cross-arm and 
a length such that the wire is from five 
to six inches from the cross-arm. Let us 
obtain the value of K in (2) on the 
assumption of d = 1% inches and « = 
5 inches. This gives the value of K as 
0.877, so that, substituting, (2) becomes 


d = 0.827 2° (3) 


From (3) we may find the diameter 
required at any point in any length of 
pin, the pin to be of uniform strength 
throughout. Substituting various value 
of « we have-the following: 


« (inches). d (inches). 
1 0.877 
2 1.106 
3 1.263 
4 1.395 
5 1.5 
6 1.592 
7 1.678 
8 1.754 
9 1.825 

10 1.888 
11 1.95 
13 2.06 
15 2.17 
17 2.25 
19 2.34 
21 2 42 


This table shows that for a pin having 
upon it a pull one inch above the cross- 
arm, the diameter at the cross-arm must 
be 0.877 inch; that one having a pull 
upon it ten inches above the cross-arm 
must have a diameter at the cross-arm of 
1.88 inches, ete. Fig. 2 is a sketch of 
such a theoretical pin drawn by plotting 
the above values to a scale one-quarter 
of full size. Fig. 2 represents all sizes of 
pins up to and including one, the pull 
upon which is applied twenty-one inches 
above the cross-arm. That is, if we want a 
theoretical six-inch pin we must cut six 
inches off the end of Fig. 2 and use that; 
for a ten-inch pin we must cut off ten 
inches, ete. 

The practical pin must be a modifi- 
cation of the theoretical pin. The end 
must be square and a portion of the small 
end must be threaded. The pin must 
also have a shoulder just above the cross- 
arm. It will be noticed that, except near 
the end, the sides of the theoretical pin 
are practically straight. It will suffice, 
therefore, if in designing a pin we fix the 
diameter at the lower end of the thread 
portion and the diameter just above the 
cross-arm and make the contour between 
these points a straight line. 

Threaded End—lIt is proposed to make 
the diameter of the small end of the pin 
one inch; the length of the threaded por- 
tion two and one-half inches; and the 
diameter at the lower end of the threaded 
portion 1.25 inches, so that the threaded 
portion will taper from 1.25 inches to one 
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inch in a length of two and one-half 
inches. The threaded portion of the in- 
sulator should have the same dimensions 
and taper as that of the pin. 

Shoulder—It is proposed to make the 
shoulder three-sixteenths of an inch on 
all pins. That is, the diameter of the pin 
just above the cross-arm will be three- 
eighths of an inch greater than the nom- 
inal diameter of that portion of the pin 
in the cross-arm; it is proposed to carry 
this diameter one-quarter of an inch 
above the cross-arm before tapering the 
pin. 

Dimensions in Cross-Arm—It is pro- 
posed to make the diameter of that por- 
tion of the pin in the cross-arm, just 
below the shoulder, one-thirty-second of 
an inch less than the diameter of the hole 
in the cross-arm and at the lower end of 
the pin one-sixteenth less than the diame- 
ver of the hole in the cross-arm. It is 
proposed, also, to designate this portion 
of the pin as having a nominal diam-ter 
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whose stem is five inches long will be 


designated as a “5” inch pin, one six 
inches long as a “6” inch pin, ete. 

Dimensions of Standard Pins—In ac- 
cordance with the above the following 
table has been prepared, giving a number 
of sizes of pins, and their dimensions, 
which it is proposed to make standard. 
The diameter of the shank has in each 
case been fixed by making it approxi- 
mately equal to (slightly larger than) the 
diameter of the theoretical pin corre- 
sponding to the length of the stem of the 
pin in question. The headings of the 
columns of the table refer to the lettering 
of Fig. 4. Fig. 4 is a full-size unthreaded 
five-inch (proposed standard) pin. 

THE TESTING OF INSULATORS. 
BY F. 0. BLACKWELL. 

An electric power transmission can not 
be successful unless it is able to deliver 
uninterrupted power. 

Continuous operation, so far as the 
transmission line is concerned, depends 
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equal to that of the hole in the cross-arm 
into which the pin fits. Therefore, that 
portion of a pin which is to fit a one and 
ene-half inch hole in a cross-arm will 
lave a nominal diameter of one and one- 
half inches but will have an actual diame- 
ter just below the shoulder of one and 
fifteen-thirty-seconds inches, and at the 
lower end of the pin of one and seven- 
sixteenths inches. 

Thread—It is proposed to use on all pins 
a thread having a pitch of one-quarter 
inch or four threads to the inch, the form 
of thread to be that shown in Fig. 3. As 
there shown, the angle between the faces 
of the thread is ninety degrees and the 
top of the thread is flattened by cutting 
off, from the form the thread would have 
if not flattened, one-fourth its unflattened 
depth. The form of the thread in the in- 
snlator should be the same as that on the 
If this is done it will ensure the 
bearing surface being always on the sides 
of the threads and never on the edges 

Designation—It is proposed to desig- 
nate that portion of the pin above the 
cross-arm as the “stem” of the pin. That 
portion in the cross-arm as the “shank” 
of the pin. It is proposed to designate a 
pin by the length of its stem; 7. e., a pin 
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largely upon the effectiveness of the in- 
sulator which is employed. Insulators 
must, therefore, be obtained which will 
not fail in service and this can only be 
assured by the thorough testing of each 
one that goes on the electric lines. 

The potential that can be employed 
safely for the transmission of power is 
now limited by the pressure the insula- 
tors will bear. 

Transformers that are reliable and not 
excessive in cost can be built for twice 
the voltage that any line yet constructed 
will withstand. 

As the distance over which power can 
be transmitted with a fixed cost of con- 
ductor varies with the potential, the 
length of transmission lines is to a great 
extent limited by the insulator. 

The design of new and improved types 
of insulators is, therefore, most im- 
portant, and these can only be developed 
by experiment with adequate testing 
facilities. In order to ascertain the value 
of such insulators, no method of testing 
can equal a practical trial under con- 
ditions of actual service. Placing new 
insulators on power transmission lines 
in commercial operation is impracticable 
in most cases and should only be per- 
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mitted after they have successfully with- 
stood tests to demonstrate their ability to 
stand operating conditions. These tests 
should duplicate as nearly as possible 
the electrical and mechanical strains set 
up in the insulators under the most severe 
conditions that would ever be met with 
on a transmission line. 

There are certain facts which must be 
considered if correct deductions are to 
be made from insulator tests. For in- 
stance, we can not test each insulator with 
a given number of volts continuously as 
it would be in service. As is well known, 
all insulating materials are most apt to 
break down on long applied electric stress. 
The prepared cloth wrappings used on the 
windings of electrical machinery will 
stand instantaneously two or three times 
the potential that they will carry con- 
tinuously. Glass and porcelain are not 
affected by time to the same extent as 
organic materials, but we know that both 
are punctured by long continued appli- 
cations of lower pressures than they have 
withstood in test. 

The shape of the potential wave also 
has a pronounced effect in breaking down 
insulation. A wave may be either flat 
topped or peaked, so that the maximum 
instantaneous potential is much less or 
greater than that of a sine wave of the 
same square root of the mean square 
potential. We for the 
same potential as read by the volmeter, 
maximum instantaneous potentials which 
differ as much as two to one. 

In air, the maximum point of the wave 
determines the distance which the cur- 
rent will jump. Different generators or 
even the same generator under different 
conditions of load will show widely vary- 
ing arcing distances for the same poten- 
tial. 

Insulating materials being more affected 
by time than air, show in their ability to 
resist puncture that the average poten- 
tial of the wave is more important than 
the maximum. 

It is not safe to assume the potential 
either by the voltmeter or air-gap as the 
true potential for determining the in- 
sulating value, as it is somewhere between 
the two. Moisture in the atmosphere also 
affects the arcing distance. In steam, a 
given potential will jump twice as far and 
in a fog twenty-five per cent farther 
than under ordinary conditions. Of course, 
if the altitude is high and the air more 
rarefied, the arc will also jump a greater 
distance. 


might have 


I would like to call attention to the 
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characteristics of the apparatus required 
for testing insulators. 

The alternators generally used for long- 
distance transmission plants give very 
nearly a sine wave and therefore the 
testing generator should be one which will 
give a sine wave under all conditions. It 
is not sufficient to do so at full potential 
at no load, as tests are made with all 
degrees of excitation and with both lead- 
ing and lagging currents. 

The armature reaction should be as 
small as possible, which means that the 
generator should be much larger than 
would ordinarily be thought necessary. 
It is also desirable to have a high re- 
luctance in the magnetic circuit to secure 
stability when running with weak fields 
and permit of control with a reasonable 
amount of field resistance. 

There should be but one transformer 
used to step up to the highest potential 
required and its reactance should be as 
low as possible. A number of transform- 
ers in series is particularly bad, as it gives 
poor regulation and leads to great un- 
certainty as to the actual potential to 
which an insulator is being subjected. 

I have known testing sets with trans- 
formers in series and a generator of poor 
regulation to vary widely in the relation 
of the generator volts, and the length of 
the spark-gap due to change of wave form 
with different magnetic saturations of the 
apparatus and different numbers of in- 
sulators and consequently various capa- 
cities on the testing circuit. The only 
certain way to determine the real poten- 
tial is to have a step-down instrument 
transformer on the high-potential cir- 
cuit. 

Assuming that insulators are to be 
passed upon for a specific transmission 
plant, they should first be inspected to 
see that they are free from cracks, bubbles 
or pits that will impair their strength or 
in which moisture can lodge. If of porce- 
lain, the glaze should cover all the outer 
surfaces. The glaze is of no insulating 
value in itself, but dirt sticks to unglazed 
surface. Experience has shown that 
porcelain insulators which are not abso- 
lutely non-absorbent are worthless. The 
best porcelain shows a polished fracture 
like glass. If there is any doubt about 
the quality of the porcelain in this re- 
spect, it should be broken into small 
pieces, kept in a hot dry place for some 
time, weighed and immersed in water for 
a day. When taken out of the water the 


weight should be the same as at first. A 
puncture test should be made by setting 
the insulator in a cup of salt water, filling 
the pin hole also with water and slowly 
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increasing the potential between the top 
and bottom until the desired test poten- 
tial is reached or the insulator either 
punctures or arcs over the surface. 

If an insulator is built up of several 
parts, each part should be able to with- 
stand a pressure greater than it will have 
to sustain when the complete insulator is 
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Fig. 1.—TRANSPOSITION AND RELATIVE LoCa- 
TION OF POWER AND TELEPHONE WIRES. 


tested. If it is to be tested for 100,000 
volts and is made in two parts, each part 
might, for instance, be tested with 70,000 
volts. The object of this is to have the 
weak parts rejected before they are as- 
sembled. A fair puncture test for an in- 
sulator is twice the potential for which it 
is to be employed, applied between the 
head and the interior for one minute. For 
example, the insulators for a 50,000-volt 
line should each stand 100,000 volts. As 
the potential from any wire to ground on 
a 5,000-volt three-phase system would only 
be about 30,000 volts, a 100,000-volt test 
gives a factor of safety of nearly three 
and one-half to one. If one branch were 
grounded, as sometimes occurs in practice, 
the factor of safety would be but two to 








one. A one-minute test is not so severe 
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Fic. 2.—TRANSPOSITION AND RELATIVE Loca- 
TION OF POWER AND TELEPHONE WIRES. 


as a continuous application of an equal 
potential, but insulators that have passed 
this test stand up well in service. New 
types of insulators should be mounted on 
iron pins and tested both wet and dry, to 
determine the potentials which will are 
over them. The dry test is of little value, 
as the potential at which the are jumps 
from the head to the pin can be prede- 
termined by measuring the shortest dis- 
tance between them and referring to a 
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curve of arcing distances in air. In a wet 
arcing test, a stream of water from a 
sprinkler nozzle under a pressure of at 
least fifty pounds to the inch should be 
played on the insulator at an angle of say 
thirty degrees from the horizontal. This 
will be similar to the condition which 
exists in a rain and wind-storm. The 
insulator should not are over from the 
wire to the pin at less than the potential 
which will exist in service between any 
two conductors. 

In no case should wooden pins be relied 
on for insulation, as their value is only 
temporary. All wooden pins in time be- 
come dirty and absorb moisture. Eventu- 
ally they burn off unless the insulator is 
good enough to be used with an iron pin. 
If an insulator is going to fail, it is better 
to have it do so at the start and not 
interrupt the service by breaking down 
perhaps years afterwards. 

In addition to the electrical tests, it is 
well (if the insulator is of a type that 
seems to require it), to try samples for 
mechanical strength. When mounted on 
pins the insulator should stand a side 
strain of at least ten times the pressure 
exerted by the air on the conductor with 
a wind velocity of, say, 100 miles an hour. 

It should also be able to slip the con- 
ductor through the tie wire should the 
former break. 

These tests are particularly desirable 
with built-up insulators in order to be 
certain that the parts will not separate. 
With such insulators, it would also be 
well to test them in tension along the axis 
of the pin. In transmission lines crossing 
depressions, such an upward pull is not 
infrequently exerted on the insulator. 

The above notes and suggestions are the 
result of the writer’s tests of insulators, 
and observations of high-potential lines. 
There are many members of the Institute 
whose experience has been wider and who 
have doubtless given the matter much 
thought. 

It is the purpose of this paper only to 
touch briefly upon an important subject 
in order to open a discussion which it is 
hoped will bring out much valuable in- 
formation. 





TRANSPOSITION AND RELATIVE LOCATION 
OF POWER AND TELEPHONE WIRES. 
BY P. M. LINCOLN. 

1. The extraordinary sensitiveness of 
the telephone receiver makes this instru- 
ment peculiarly susceptible to electrical 
disturbances. One atthority states that 
the energy used in a sixteen-candle-power 
incandescent lamp is sufficient to produce 
an audible sound in thirty billion receiv- 
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ers. ‘The methods, therefore, of shield- 
ing telephone wires from the inductive 
effects of neighboring wires become im- 
portant. Particularly is -this true in the 
case of a telephone line paralleling a 
high-tension transmission line, where the 
inductive disturbances are apt to be 
large, and uninterrupted service on the 
telephone line important. 

2. The remarks and discussion in this 
“introduction to discussion” apply par- 
ticularly to telephone lines paralleling 
high-tension lines, but comments hereon 
need not be restricted to such cases. 

3. There are three ways in which dis- 
turbing current in telephone 
may be caused by the high-tension cir- 
cuit. 

1. Electromagnetic induction. 

2. Electrostatic induction. 

3. Leakage. 

It is the first two causes of disturb- 
ances which will claim particular atten- 
tion in the following discussion. 

4. Electromagnetic induction may be 
briefly described as a transformer action. 
In Fig. 1 let a, 6 and ¢ be ‘the conductors 
of a three-phase line and m and n the 
two wires of a paralleling telephone cir- 
cuit; a and 6 may then be regarded as 
the primary and m and n as the second- 
ary of a transformer. The electromotive 
force in circuit m n will depend, among 
other things, wpon the amount and fre- 
quency of the current in the inducing 
circuit. By transposing m and n in the 
well-known manner, the electromotive 
forces set up in one part of the tele- 
phone circuit will be neutralized by equal 
and opposite electromotive forces set up 
in other parts. Thus, the electromagnetic 
effects between m and n may be entirely 
neutralized by transposing the telephone 
wires only, regardless of whether the 
transmission wires are transposed or not. 
It may be well ‘to note, however, that 
while the electromotive force between the 
two telephone wires may be reduced to 
zero by properly transposing the tele- 
phone wires only, the electromotive force 
between the two telephone conductors 
considered as one side of a circuit and 
the earth as the other, can be reduced to 
zero only by transposing the power wires. 
This point is of little importance, how- 
ever, as any electromagnetic electromo- 
tive force between the telephone wires 
and ground is entirely overshadowed by 
the electrostatic which will be considered 
later. 

5. Electrostatic effects will also take 
place in m, n, due to transmission cir- 
cuit a, b, c. If conductor a has a minus 
charge, for instance, it will induce a cer- 


circuits 
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tain plus charge on m and a smaller plus 
charge on n, on account of n’s greater 
distance from a. If now the minus charge 
be removed from a, current will flow 
from m to n, proportional to the differ- 
ence in the amounts of these charges. 
The electrostatic influence of b, being 
opposite a in sign, will reenforce the 
action of a. Transposition of the tele- 
phone wires will have the effect of neu- 
tralizing this tendency of setting up elec- 


trostatic currents between m and n. It. 


is important to note that a system of 
transposition designed to correct elec- 
tromagnetic induction between ‘the wires 
will also be correct for electrostatic in- 
duction. 

6. Considering the comparative elec- 
tromagnetic and electrostatic disturb- 
ances in a section of untransposed tele- 
phone line, it may be interesting to ob- 
serve that the first is in the nature of a 
constant-potential effect and the second 
of a constant-current effect. It is evi- 
dent that induced electromagnetic elec- 
tromotive force is constant as long as the 
inducing current is constant. As for the 
electrostatic effect, it is evident that the 
amounts of the induced charges on m 
and n, and therefore the electrostatically 
induced current between ‘them, will not 
become appreciably reduced until the 
current flowing between m and n makes 
a difference of potential between them 
appreciable, compared with the inducing 
difference of potential. With telephone 
receivers of varying resistance, therefore, 
the ampere-turns in the receiver due to 
electromagnetic induction are practically 
constant, while those due to electrostatic 
induction increase with number of turns 
and therefore the resistance of receiver. 
The electrostatic and electromagnetic ef- 
fect become roughly equal with an ar- 
rangement shown in Fig. 1, when a, b, ¢ 
is a line carrying fifty amperes at 20,000 
volts, and the telephone circuit contains 
a total resistance of 1,000 ohms, includ- 
ing receivers. 

7. The bridged telephone has almost 
universally taken the place of the series 
instrument for all telephone work. The 
series telephone is particularly ob- 
jectionable for use on a circuit in which 
static induction takes place to any great 
extent. The reason for this is seen by 
an inspection of Fig. 2. The telephone 
wire m has between A and B a plus 
charge induced and between B and C a 
minus charge. There is, therefore, at 
the transposition point B a flow of cur- 
rent from one section of m to the other. 
If now a series telephone be placed in 
series with m at B, it not only gets the 
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benefit of this charging current between 
the two sections of m, but it also creates 
a difference of potential and, therefore, 
disturbing currents in telephones at A 
and C as well. 

8. Although a proper system of trans- 
position will prevent the establishment of 
an induced electromotive force between 
the two telephone wires, it does not neces- 
sarily prevent the two wires from assum- 
ing a potential which differs from that 
of the earth. In a properly transposed 
system, each telephone wire is the same 
average distance from each power wire. 
The potential, therefore, which the tele- 
phone system tends to assume from the 
static induction of the power wires is 
that of the neutral point of the power 
system. By neutral point is meant that 
point between which and each of the 
power wires the average electromotive 
force is the same. Under normal condi- 
tions this neutral point is at ground po- 
tential. If, however, leakage takes place 
from one of the power conductors to 
ground, this neutral point will differ 
in potential from the ground and the 
amount of this difference becomes greater 
as the resistance of the leak becomes less. 
In a three-phase system, when the re- 
sistance of this leak becomes zero, the 
maximum difference of potential be- 
tween the neutral point and ground 
occurs, and is fifty-eight per cent of the 
power circuit voltage. In a 20,000-volt 
system, for instance, there may exist a 
potential of nearly 12,000 volts between 
the neutral point and ground. When 
the neutral point of the power line dif- 
fers in potential from the ground, an 
electrostatic difference of potential tends 
to exist between the telephone wires and 
earth, and will exist if the insulation of 
the telephone circuit is perfect. 

9. The amount of this electrostatic 
potential between the telephone circuit 
and the earth will depend upon the rela- 
tive capacities bebween power and tele- 
phone lines on one hand and _ between 
telephone line and earth on the other. 
The power and telephone lines may be 
considered as opposite plates of one con- 
denser and the telephone line and ground 
as opposite plates of another condenser. 
These two condensers being in series, 
they will distribute the total electromo- 
tive force in inverse ratio to their 
capacities. With usual construction 
the capacity between telephone line 
and ground will not be less than 
that between telephone and _ power 
wires, so that the potential of the tele- 
phone wires above ground will be equal 
to at least one-half the potential of the 








March 28, 1903 


power line neutral point above ground. 
A grounded power line may thus cause 
a potential between the telephone wires 
and ground which will reach well into 
thousands of volts, and even a bad insu- 
lator may cause such an electromotive 
force measured by hundreds of volts. In 
this connection it is significant to note 
that in the great majority of cases the 
telephones become inoperative when a 
ground occurs on the power lines. Is it 
any wonder? How many telephone lines 
are built to stand up under a strain of 
even 1,000 volts, let alone 5,000 or 10,000 
volts to ground? It is hardly necessary 
to point out the path of the disturbing 
currents. The first voltage strain comes 
not between telephone wires, but between 
the two wires and ground. A breakdown 
of its insulation, either partial or com- 
plete, occurs at some point, and the wire 
to which the break occurs discharges to 
ground either partially or completely, 
and the other wire must discharge 
through the telephones to ground. 

10. The points, therefore, which de- 
serve careful consideration in the instal- 
lation and operation of a telephone line 
when it is to be operated in proximity 
to a high-tension transmission line are 
the following: 

1. Insulation. 

2. Transpositions. 

3. Use of bridge telephones instead of 
series telephones. 

4. Making static capacity of telephone 
wires to ground as great as possible, and 
capacity to power wires as small as pos- 
sible. 

I—INSULATION. 

11. Insulation is put first as being the 
point of first importance. A ground on 
the transmission line is going to cause 
either volts or trouble on the telephone 
line. There is no reason why the tele- 
phone wires will not transmit speech 
properly, even if it does differ in poten- 
tial from the ground. But to obtain 
this result, disturbing currents from the 
line to earth must be prevented by per- 
fect insulation. When it is realized that 
the potential between the telephone line 
and ground may be as high as thirty 
per cent of the potential between power 
win, the importance of insulation is 
better understood. By insulation, too, 
is meant the insulation throughout the 
entire line. There is little use in pro- 


viding glass insulators for pole supports 
capable of standing a voltage of 15,000 
or 20,000 and then inside buildings at- 
taching the telephone wires directly to 
woodwork which may be damp, or to an 
instrument mounted on a damp brick 


ELECTRICAL REVIEW 


wall. Above all, there is no use in put- 
ting up a line which may be able to stand 
a test of 15,000 or 20,000 volts, and then 
attach to this same line a lightning ar- 
rester which will break down at 300 volts, 
as the standard telephone lightning ar- 
rester is expected to do. 

12. When providing high-tension in- 
sulation for the telephone line, the in- 
sulation of the man using it should not 
be forgotten. This insulation of the 
telephone user is advisable, not only to 
protect him from the induced voltage but 
also to protect him in case of a cross with 
the power line. The induced voltage is 
not so dangerous as its amount would in- 
dicate because the current is limited to 
that of a condenser consisting of power 
line, as one plate, and the telephone line 
as the other. It may be noted that the 
telephone insulation is subjected to high 
strains only when the power line is 
grounded or heavily unbalanced statically. 
This is just the time, however, that un- 
interrupted service of the telephone line 
is apt to be of the utmost importance. 

II—TRANSPOSITIONS. 

13. The necessity of transposing the 
telephone line is almost so apparent as 
not to need comment. Otherwise con- 
tinuous disturbances will exist, due both 
to electromagnetic and electrostatic ef- 
fects. So far as the telephone line is 
concerned, transposition of the power 
wires is not so important. An un- 
transposed power line can not induce 
either electrostatic or electromagnetic ef- 
fects between two transposed telephone 
wires, but only between these two wires 
and ground. The amount the statically 
balanced untransposed power line can 
elevate the telephone wires above the 
ground potential is small compared to the 
effect of the power line when statically 
unbalanced, whether transposed or un- 
transposed. If the telephone line is in- 
sulated to meet the worst conditions, it 
will be ample to meet the normal con- 
dition of an untransposed power line. 


III—USE OF BRIDGE INSTEAD OF SERIES 
TELEPHONES. 

14. This point is one which need only 
be mentioned. The advantages of the 
bridged over the series telephone are so 
well known that the reason before men- 
tioned for using a bridged instead of a 
series instrument is simply throwing 
another shovelful of earth on the grave 
of the series instrument. 

IV—MAKING CAPACITY OF ‘TELEPHONE 
WIRES TO EARTH AS GREAT AS POSSI- 
BLE, AND ‘TELEPHONE WIRES ‘TO 
POWER WIRES AS SMALL AS POSSIBLE. 


15. In Montana there is a line in 
operation at 50,000 volts. Other lines 
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are projected as high as 60,000 to 80,000 
volts, and there is a possibility of going 
higher. When one realizes that with 
the usual construction as shown in Fig. 
1, there may be in such cases an eleva- 
tion in the potential of the telephone 
wires of 20,000 to 25,000 volts above 
ground, he begins to cast about for some 
method of reducing this potential. The 
total voltage between the neutral point 
of the power wires and ground may be 
considered as taken up across two con- 
densers, one consisting of the power and 
telephone wires, and the other the tele- 
phone wires and earth. To decrease the 
possible potential of the telephone wires 
to ground, therefore, one must either de- 
crease the capacity of the power wire, 
telephone wire condenser, or increase 
the capacity of the telephone wire, earth 
condenser, or both. This may be accom- 
plished by increasing the distance be- 
tween power and ‘telephone wires, and de- 
creasing the distance between telephone 
wires and earth. If the same supporting 
structure be used, there is a limit to 
which this can be carried, at which the 
possible voltage between ‘telephone wires 
and earth may be still prohibitive. The 
capacity of the telephone wire-earth con- 
denser may be still further increased by 
bringing the earth to the telephone 
wires instead of the telephone wires 
to earth. That is, one or more 
ground wires may be run in close proxim- 
ity to the telephone wires, thereby in- 
creasing the capacity of the telephone 
wire-earth condenser to almost any de- 
sired limit. By this means the possible 
potential between telephone wires and 
earth may be brought within limits 
where it may be taken care of with safety. 

16. In conclusion, the writer asks for 
the freest comments on the foregoing re- 
marks, particularly from those who have 
had experience in operating a ‘telephone 
line paralleling high-tension wires. If 
such can agree with the writer in his re- 
marks, he will be pleased to know it. If 
they can not agree, he will be still more 
pleased to find out wherein he is wrong. 





BURNING OF WOODEN PINS ON HIGH-TEN- 
SION TRANSMISSION LINES. 


BY C. C. CHESNEY. 


Almost the uniform practice in this 
country in high-tension pole line con- 
struction has been the use of wooden pins. 
The reason for their use has been the 
belief that because they were made of 
wood they strengthened the entire insu- 
lation of the pole line system, and were in 
consequence additional safeguards. These 
pins have generally been made of locust, 








446 


oak or eucaliptus, and in order that the 
insulation might not deteriorate from the 
action of the weather, they have usually 
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Fic. 1.—BurNING OF WOODEN Pins on Il1GH- 
TENSION TRANSMISSION LINEs. 

been treated carefully with hot asphaltum, 

paraffin or linseed oil. The temperature 

and character of the treating liquid have 
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Fic. 4.—BuRNING OF WOODEN Pins on HIcGu- 
TENSION TRANSMISSION LINES. 
depended more or less upon the whim of 
ihe constructing or designing engineer. 
Although there has been no uniform 
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method followed and although the 
materials used in the treatment have 


differed greatly, the results have been 
universally the same. Wood pins when 
used with glass or well vitrified porcelain 
insulators, have given very good service on 
potentials as high as 25,000 or 30,000 volts. 
There have been no unusual pin troubles 
at these voltages which could not readily 
be explained by porous or cracked insu- 
lators or by some peculiar climatic con- 
ditions. In my opinion, the success se- 
cured in the operation of the great 
majority of these lines is due to good 
insulation of the insulator, and the in- 
sulation of the pin has in reality con- 
tributed very little to that success. For 
40,000 volts and for higher potentials, 
the insulators offered by all manufac- 
turers do not have the same factors of 
safety as the insulators for lower voltages 
offered by the same manufacturers. The 
difference is not so much in the thickness 





























Fig. 3.—Burning oF WoopEN Pins on Hicu- 
TENSION TRANSMISSION LINES. 
or in the quality of the glass or porcelain 
used; it is more particularly in the gen- 
eral shape of the insulator and in the 
dimensions of the insulating surfaces and 
petticoats. For this reason, even under 
severe local surroundings, the 10,000, 15,- 
000, 20,000 or 30,000-volt insulators have 
shown very little surface leakage and in 
consequence there has been comparatively 
little pin burning at these voltages. It 
is true that in localities of salt storms, of 
heavy sea fogs or chemical factories, there 
has been more or less pin burning without 
regard to the type of insulator used, or to 
the potential of the system. The writer 
has been informed that a certain plant 
using only 440 volts has at times great 
trouble from the burning of pins, although 
10,000-volt insulators are used. This 
trouble is due entirely to the deposit on 
the insulators from a neighboring chemi- 
cal factory, and as might be expected their 
period of no-burning is during the rainy 
season. These instances, however, are 
rare, and when the cause is apparent, the 
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remedy is usually at hand. The pin burn- 
ing on 40,000 and 50,000-volt lines is 
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Fie. 2:—BurRNING OF WOODEN Prins on HiGH- 
TENSION TRANSMISSION LINES. 


causes due to broken or defective insu- 
lators, the actual flow of current over the 
surfaces and through the body of the pin 
is probably very small. On the lines from 
which the writer has secured burned pins 
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Fic. 5.—BuURNING OF WOODEN Pins on HIGH- 
TENSION TRANSMISSION LINES. 

two used eleven-inch Locke insulators, as 

shown in Figs. 1 and 2; the third used 

the Redlands type, Fig. 3. The first two 
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lines were operated at a potential between 
45,000 and 50,000 volts, and the third at 
about 33,000 volts. The pins shown were 
taken from perfect insulators and in some 
cases the insulators were immediately put 
back on the line. Pins (Fig. 1 and 2) 
were made of eucaliptus and boiled in 
linseed oil. The line using pin (Fig. 2) 
also used a porcelain sleeve covering the 
base of the pin. Fig. 3 shows the well- 


ELECTRICAL REVIEW 


tendent of this plant that every pin that 
has been examined on this line is burned 
in exactly the same way, yet there has 
been comparatively few punctured insu- 
lators and no cross-arms burned from the 
current leaking over the surface of the 
insulators. Fig. 8 shows the pin taken 
from the same 50,000-volt line as those 
shown in Fig. 4. This pin is shown 
sawed in sections in Fig. 9. The notice- 











Fics. 6, 7, 8, 9 AND 10, RESPECTIVELY.—THE BURNING OF WOODEN PINs ON 
HieuH-TENsIon LINES. 


known Locke iron pin with porcelain base 
and oak thread. Fig. 4 and Fig. 5 show 
three pins all of the type shown in Fig. 1. 
These pins were taken from the same pole 
and occupied the relative positions as 
shown in the cuts. The burned side stood 
toward the damp winds from the ocean. 
Fig. 6 shows a burned pin of the type 
shown in Fig. 2. Fig. 7 is the Locke iron 
pin with porcelain base (Fig. 3) taken 
from a 33,000-volt line. The striking 
feature is the burning of the wooden 
thread to the iron pin. The writer has 
been informed by the general superin- 





able feature is that the burned section is 
entirely in the upper part of the pin 
about one and three-quarter inches below 
the thread. The outside surface and the 
centre of the pin below this point show no 
charring. It would appear that at least, 
in this instance, the burned section was 
the point of the highest resistance of the 
pin, and that the lower part of the pin 
was good enough conductor to permit the 
small current which leaked over the sur- 
face of the insulator to flow without any 
special generation of heat in that section 
of the pin. The reduced insulation of the 





447 


pin and insulator was no doubt due to the 
dust and fog. The upper portion of the 
pin, being better protected by the insu- 
lator from fog and dust, had in con- 
sequence higher surface resistance. The 
dark spot shown on the right-hand edges 
of the lower section of Fig. 9 is the sap 
section of the wood and has been dis- 
colored by the linseed oil boiling which 
the pin originally had. This section had 
been in no way affected by the current. 
In Fig. 9 is illustrated a peculiar action 
which is occasionally found on high-ten- 
sion transmission lines, and which, for a 
better name, has been called “ digesting 
the thread of the pin.” The thread of the 
pin softens while in service and may be 
rubbed off with the fingers. This soft 
wood has a sour taste and resembles 
digested wood pulp. This action is not 
necessarily accompanied by the burning 
of any portion of the pin. 

The evidence here represented, while 
not conclusive, still points to the ad- 
visability of using iron pins with modern 
insulators properly chosen for the line 
potential. 


‘nmin, 
Report of the Commissioner of Edu- 
cation, Department of the 
Interior. 

The report of the Commissioner of 
Education to the Secretary of the In- 
terior—volumes oné and two, comprising 
2,500 pages in all—contains 
valuable statistics pertaining to educa- 
tional methods throughout the whole 
country, and a number of important dis- 
cussions relative to educational matters. 
silialetacabete 

A Troublesome Despatch. 
(From the London Express.) 

A Genoa paper tells this 
America’s expense: 

When the Duke of Veragua, the 
scendant of Christopher Columbus, vis- 
ited Chicago, he enquired at a telegraph 
office the charge for a telegram of ten 
words to the city of Columbus. “Fif- 


many 





story at 


de- 


‘teen cents,” answered the official, “not in- 


cluding the signature, which is wired 
free.” 

Whereupon the duke wired: “Mayor, 
Columbus—Shall visit your city next 
Monday or Tuesday.” 

And he signed it: “Cristobal Colon de 
Toledo y Larreategui de la Cerda Ramirez 
de Baquedanoy Gante Almirante y Ale- 
dantado Mayor de las Judias, Marques de 
Jamaica, Duque de Veragua y de la Vega, 
Grande de Espana, Senator del Reino, 
Caballero de la insigne orden del Toisen 
*Oro Gran Cruz de la Conception de 
Vilaviciosa, Gentil Hombre de Camara 
del Rey de Espana.” 
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A New Theatre Generating Plant. 

There is probably no adaptation of 
electricity as an illuminant which has 
heen so necessary and has been received 
with such popular favor as the interior 
lighting of theatres and public buildings. 
Notwithstanding the excellent service 
given by the large central station utilities, 
the tendency is always to erect within the 
building a self-contained generating sta- 
tion which will be entirely independent 
of any outside service. In the new 
Majestic Theatre, recently erected at the 
Circle and Fifty-ninth street, New York 
city, a complete power plant has been 
established for furnishing electric light- 
ing for the body of the theatre and the 
stage lighting, as well as for the lighting 
and elevator service of the “Circle” Café, 
adjoining. This plant also operates the 
ventilating and exhaust fans for taking 
care of the sanitary apparatus connected 
with the theatre. 

The engine room is situated in the sub- 
cellar of the building, the floor of the 
hoiler room being a few feet lower than 
the engine room. In the engine room 
there are four units—one a Thresher 
seventy-five-kilowatt machine, operating 
at 125 volts and 295 revolutions per min- 
ute, direct-coupled to a Watertown en- 
gine. Another unit is a Thresher thirty- 
kilowatt machine, operating at 125 volts 
and 300 revolutions per minute. In addi- 
tion to this there are two 100-kilowatt 
machines operating at 125 revolutions 
and 250 revolutions per minute. At the 
present time the theatre service is being 
supplied from the street mains of the 
Edison Electric Illuminating Company. 
The only load supplied by the engine 
room at present is the lights and elevator 
service in the “Circle” Café, adjoining 
the theatre. 

The switchboard is composed of two 
large slate panels, built by the F. A. La 
Roche Company, New York city. One 
panel is fitted up with the instruments 
and switches for controlling and meas- 
uring the circuits in the Majestic 
Theatre, and the other panel is fitted with 
duplicate apparatus for the circuits of the 
“Circle” Café. On the “Majestic” board 
there are two Weston ammeters, one Wes- 
ton voltmeter, and switches as follows: 
One for the theatre exhaust, one for the 
theatre two theatre elevator 
switches, one for the stage feeder, one 
for the theatre dome and one for the en- 
gine room feeder. There are also two 
Ward Leonard voltage regulators and 
double-throw main generator switches for 
light and power. The same number and 
type of instruments are mounted on the 


blower, 
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board for the “Circle” Café, with the fol- 
lowing switches: Two elevator switches, 
one for the manager’s room feeder, one 
for the hotel feeder. There are two 
Ward Leonard regulators and two double- 
throw switches from the main generators 
for light and power, as well as two 
“T. T. E.” circuit-breakers. 

In the boiler room there are four 
Franklin water-tube boilers, built by the 
Franklin Boiler Works Company, of 
Troy, N. Y., each of 150-horse-power 
capacity, using steam pressure at 195 
pounds. The furnaces are hand-fired, 
and natural draft is used. 

While the present installation is de- 
signed to supply current direct from the 
main distributing board to the theatre 
board, the circuits from the street mains 
are connected directly to the theatre 
board at the present time. The theatre 
hoard, which is situated in the left wing 
of the stage, is fitted with switches con- 
trolling the curtain strips, border lights, 
clectroliers, the pocket-lamps in the 
proscenium arch and gallery, the dress- 
ing-room lights, footlights, stage pocket- 
lights, and the red, white and blue foot- 
lights and border lights. On a separate 
panel are placed three sets of theatre 
dimmers. 

One large Sturtevant fan, ten feet in 
diameter, is used for indirect heating of 
the building, and also for fresh-air ven- 
tilation. The exhaust fan is two and one- 
half feet in diameter, and is also of the 
Sturtevant manufacture. These fans are 
driven by Sprague electric motors. 

The generators in this installation are 
manufactured by the Thresher Electric 
Company, Dayton, Ohio, and the engines 
by the Watertown Engine Company, 
Watertown, N. Y. 
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Use of Electricity on German 
Vessels. 

Mr. Ernest L. Harris, commercial 
agent, in a recent consular report, com- 
municates from Eibenstock, Germany: 

“In no merchant marine is electricity 
used in connection with all the latest in- 
ventions to a greater extent than on 
German vessels. Its application to the 
comfort and safety of ocean travel pre- 
sents one of the brightest chapters in the 
history of modern shipbuilding. 

“The Kronprinz Wilhelm, the latest ex- 
press steamer afloat, furnishes the best 
example of the use of electricity at sea. 
All the cabins have not only electric lights 
and call bells, ‘but are fitted up with 
telephones as well. The first-class cabins 
on the promenade deck and the dining 
room are heated by 104 electric ovens. 
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Electricity is applied to forty small and 
nineteen large motors, as well as to many 
cranes and ventilators. 

“The power for the motors from which 
the electricity is derived for lighting and 
other purposes is engendered by four in- 
dependent dynamos. Connected with 
the dynamos are four compound steam 
engines. Three dynamos are situated 
behind the engine room between the two 
huge propelling screws. They are pro- 
tected by water-tight bulkheads and are 
separated from the engine room and 
piston rod by solid partition doors. The 
fourth dynamo is located in a large niche 
in the engine room, above the water line, 
and on a level with the main deck. 

“An interesting feature of the appli- 
cation of electricity on shipboard is the 
so-called Schotten telegraph, or bulkhead 
telegraphy. In the moment of danger 
caused by a collision, this telegraph en- 
ables the captain on the bridge to see 
whether all the water-tight doors are 
closed or not. On board the Kronprinz 
Wilhelm, there are forty such doors, 
twenty-one of which are electric trap 
contrivances, which fall into place at a 
moment’s notice. There is a water-tight 
apparatus joined to each one of these 
doors, which is connected by wire with 
a tableau on the commanding bridge. 
This tableau shows the captain a complete 
plan of all the decks, and every time a 
trapdoor falls into place he is apprised 
of the fact by the lighting of an electric 
lamp. These lamps are brought into 
position exactly behind the holes on the 
bulkhead or plan of the decks, so that 
a glance is sufficient to know if the doors 
are closed or not. 

“In case of danger, the ship’s crew 
receives the alarm by means of thirty- 
six electric bells, which are distributed 
throughout the vessel. These bells are 
divided into two electric-current circuits. 
The twelve bells of the first division are 
located in the boiler, machine, dynamo, 
and steerage rooms—that is, in every 
place where a water-tight trapdoor is sit- 
uated. The twenty-four bells of the sec- 
ond division are located throughout the 
entire ship and serve to summon the 
whole crew when necessary. The alarm 
apparatus is fed with 100 volts directly 
from the engine room. The whole outfit 
was constructed especially for the Kron- 
prinz Wilhelm, and is entirely water- 
proof in every respect. 

“The fire-alarm signals are similar to 
those above described. The moment a 
fire breaks out, it is exactly located on a 
chart in the pilot room by means of an 
electric lamp. There are thirteen electric 
fire alarms distributed throughout the 
ship. 

“The entire electric outfit on board the 
Kronprinz Wilhelm was put in by the 
Union Elektricitaéts Gesellschaft, in Ber- 
lin. It took seventy men six months to 
complete the work.” 











March 28, 1903 


Electrical Patents. 


A new electric furnace for smelting or 
reducing ores and similar substances has 
been patented by Mr. Albert A. Shade, 
of Chicago, Ill., who has assigned a one- 
half interest to Eugene H. Moore, of Chi- 
cago. The body of the furnace is, 
preferably, made of refractory fire brick 
and is provided with a chamber or pas- 
sage through which the material to be 
reduced is passed. This passage is in- 
clined downwardly from the receiving to 
its discharge end and is provided at 
its upper end with means for heating the 
granular material to the furnace. At its 
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discharge end is located means for with- 
drawing the molten material from the 
furnace. Extending into the passage are 
a plurality of transversely disposed elec- 
trodes, arranged in opposing directions, 
between which the material passes, these 
electrodes being arranged to form arcs 
by which the material passing between 
the electrodes is heated and fused. The 
bottom of the passage is provided with a 
trough-like depression, and means are em- 
ployed for deflecting or elongating the 
ares into the trough, so as to localize or 
intensify the effect of the ares on the ma- 
terial. ‘To this end magnets are located 
centrally between each pair of electrodes 
and supported in any suitable manner in 
the walls of the furnace beneath the arcs. 
The magnets are thus located directly be- 
neath the ares and draw the same down- 
wardly into the trough. 

The Motsinger Device Manufacturing 
Company, of Pendleton, Ind., controls a 
patent, recently issued to Mr. Homer N. 
Motsinger, of an electrical contact brush 
and the method of producing the same. 
The object of this invention is to pro- 
duce a composite contact-brush formed 
of metal and carbon in which the carbon 
forms a central core protected by an ex- 
ternal shell of metallic gauze, the ar- 
rangement being such that the gauze 
serves as a binder or containing- 
shell for the carbon, so that any 
distortion of the brush due to ex- 
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ternal pressure exertel by a _ holder 
can not disintegrate the carbon in 
such manner as to cause it to separate 
from the metal; the brush thus formed 
being particularly adapted for use in hol- 
low holders, so that a bimetal contact may 
be secured between the brush and holder 
and the carbon, as is the case in that class 
of brushes where a metallic core is em- 
bedded in a shell of carbon. The brush 
consists of a central core of carbon, or 
similar conducting material, wrapped 
about which is a sheet of gauze having 
its ends secured together by solder. If 
desired, the core may be first provided 
with a thin shell of material, preferably, 
applied electrolytically in the ordinary 
manner; in order to make a successful 
and commercial brush, it is essential that 
the wrapping be so _ positively  se- 
cured to the core that it may 
not be one readily displaced, and 
in order to accomplish this  re- 
sult the following method has _ been 
adopted. Strips are cut which, in width, 
are somewhat less than the circumference 
of the core, and these strips are then 
heated so as to cause expansion thereof. 
The transverse strands of the gauze ex- 
tending longitudinally thereto increase 
width of the strips. These strips while 
heated are then rolled about the core, the 
edges coming close together and being se- 
cured by any suitable means—such, for 
instance, as a connecting-bar of solder— 
which becomes intimately united with the 
adjacent edges of the gauze. When this 
is accomplished, the resultant contraction 
of the gauze, due to cooling, clamps the 
gauze shell tightly about the core, so that 
the shell becomes intimately associated 
with the core and can not be readily dis- 
placed. If the core has been prelimi- 
narily provided with an electrolytic cover 
of copper, the solder of course sticks to 
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this core. By forming a brush in this 
manner, especially in the cylindrical form 
shown, it may be readily inserted into a 
tubular holder and a metallic contact ob- 
tained throughout the length of the 
periphery of the brush with the holder. 
If desired, a metal cap may be secured to 
the outer end of the brush and intimately 
connected with the wrapping of the gauze. 
Any external pressure unequally applied 
to the periphery of a brush formed in this 
manner will have less tendency to crack 
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the carbon than in a case where the carbon 
forms an external shell for a core of metal, 
and even though the carbon be cracked 
it will be held in position by the gauze, 
and the brush thus be prevented from dis- 
integrating. 

A simple but important improvement 
in trolley wheels has been patented by Mr. 
Harry P. Oler, of Camden, N. J., who 
has assigned a one-half interest to Mr. 
Joseph Davis also of Camden. Ordi- 
narily the trolley-wheel is so mounted at 
the upper end of the pole that the axis 
of the pole intersects the axis of the 
wheel, the result being that any bodily 
movement of the wheel to accommodate 
deflections of the wire must be accom- 
panied by corresponding bodily movement 
of the pole, and if the deflection of the 
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wire is abrupt, although slight, the weight 
of the pole prevents prompt response to 
the efforts made by the wheel to keep the 
wire, and the result is that the trolley 
leaves the wire. The swiveling of the 
head does not overcome the difficulty, be- 
cause the axes of the trolley and head 
being in intersecting relation, the only 
independent movement of the trolley is 
a turning movement on an axis disposed 
at an angle to its axis of rotation. 
The object of the present inven- 
tion is to provide for a_ limited 
independent lateral movement of the trol- 
ley so that it may automatically accom- 
modate itself to sudden deflections or 
abrupt turns in the wire, without requir- 
ing corresponding lateral movement of 
the trolley pole. For this purpose, the 
trolley pole is of tubular form, as usual, 
and is mounted upon the car in any ap- 
proved manner. Disposed within the 
pole, at the upper end thereof, is a spin- 
dle, which is of less diameter than the 
bore of the pole and is surrounded by a 
long cylindrical bushing, disposed  be- 
tween a lower washer and an upper nut. 
The upper nut of the spindle carries a 
rigid and rearwardly deflected yoke, in 
the upper end of which is journaled the 
wheel. This wheel is thus located in rear 
of the axes of the pole and out of inter- 
secting relation with the axes upon which 
the spindle rotates. The result is that, 
when a sudden deflection or abrupt turn 
in the wire is encountered, the trolley will 
yield bodily with the head, the latter turn- 
ing upon its axis to accommodate such 
movement. 
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Reviews of 


Is the Effect of Radio-Active Substances an 

Absorption of Gravitational Energy? 

Herr R. Geigel recently made an in- 
vestigation to determine whether the en- 
ergy given out from radio-active substan- 
ces was received through the absorption 
of gravitational energy. He was not able 
to detect any difference in weight in any 
of his weighings. Herr Carl Forch has 
repeated this work, using a more sensitive 
balance and conditions more favorable to 
detect a difference. Geigel made use of 
lead spheres weighing five and one-half 
grammes, and a balance which deflected 
two and seven-tenths divisions for one 
milligramme. Forch used a balance hav- 
ing a deflection of from five to six divi- 
sions per milligramme, and lead masses 
weighing ninety-six grammes. A tele- 
scope was used to watch the balance. The 
radio-active material used in Forch’s 
work was contained in glass tubes, and 
by arranging these in groups, he was able 
to obtain a layer of active material twenty 
square centimetres in area and from three 
to six millimetres thick. This was placed 
about fifteen millimetres under the lead. 
These tubes discharged in from twenty- 
six to thirty seconds an_ electroscope 
which, in non-ionized air, showed practi- 
cally no discharge after one and one- 
half hours. The arrangement of appara- 
tus should give a sensibility forty to fifty 
times greater than that used by Geigel. 
Observations were made and repeated a 
number of times, the results of which are 
here given. The mean value of these 
readings showed a deflection correspond- 
ing to about one two-hundred and 
fiftieth of a milligramme, or, relatively to 
the lead mass, one part in 25,000,000. 
These results are believed to show that 
with the radio-active substance used. in 
this case, at least, there was no absorption 
of gravitational energy greater than the 
figure given.—T'ranslated and abstracted 
from the Physikalische Zeitschrift (Leip- 
sic), March 1. 
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Three Interesting Innovations at Canon 
Ferry. 


This article describes three features of 


the Canon Ferry, Mont., transmission 
plant. This plant is distributing elec- 


trical energy, at 57,000 volts. The trans- 
formers are water-cooled, and to deter- 
mine whether the cooling water is in 
circulation, and at what rate, a Venturi 
water meter is placed in the circulating 
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pipes. This meter is very simple, con- 
sisting merely of two truncated cones 
placed with their smaller ends together, 
and with a by-pass consisting of a glass 
U-tube partially filled with mercury con- 
nected around the constriction. The 
difference in pressure caused by this 
meter gives a difference in level of the 
mercury, and a suitable scale enables the 
rate of flow of water to be read directly. 
A flow of one cubic foot of water per 
ininute through the meter causes a differ- 
ence of about ten inches in the level of the 


mercury in the tube. Heretofore, in 
carrying high-tension circuits out 


through the walls of the building, it has 
been the custom to take these through the 
side walls, and leave an air space around 
the wire. In the Cafion Ferry plant the 
conductors, carrying 57,000 volts, are 
passed upward through the almost flat 
roof. The wire is of No. 4 B. & S. 
medium hard-drawn copper. It is pro- 
tected above and below the roof by three- 
eighths of an inch of rubber. This is cut 
down to one-thirty-second of an inch of 
rubber for forty-eight inches, and over 
this section of the wire is slipped a glass 
tube forty-eight inches long. This tube 
is two inches in diameter and has a five- 
eighth-inch bore. Over the glass tube is 
placed a tubular cylinder of manilla paper 
rolled in linseed oil. This is sixty inches 
long and three and one-half inches in 
diameter. The hole within it measures 
two and three-eighths inches in the clear. 
The walls of the tube have a thickness of 
one and one-eighth inches. Into each end 
of this tube is fitted a paraffin wood filler. 
Where this paper passes through the r 

it is held in place by a wooden bushing 
resting upon the roof, and itself held in 
place by a galvanized iron flashing. The 
paper tube is protected from the weather 
by two manilla paper cones—one six 
inches in diameter, attached to the rubber 
insulation of the wire, and covering the 
upper end of the paper tube; the other 
twenty-four inches in diameter, and 
placed five inches below the first. As an 
additional precaution the line wires are 
boxed in by a wind-break thirty-eight 
inches high and five feet by six feet inside. 
The insulators used on this high-tension 
line were made by the Hemingray Glass 
Company, of Covington, Ky. They are 
after the design of Mr. M. H. Gerry, Jr., 
chief engineer of the power company, and 
consist of two parts, both of glass. The 
upper section is eight and fifteen-six- 


teenth inches in diameter, and has three 
petticoats. It is five and three-quarter 
inches high, with a groove at the top to 
receive the line wire. The other part is 
a tapered glass sleeve eight inches long 
and five and one-half inches in diameter 
at the bottom, which slips over the white 
oak pin. This section of the insulator is 
not cemented to the upper part. The 
wood pin is two and one-eighth inches in 
diameter in the cross-arm, and two ani 
one-half inches in diameter above the 
cross-arm. It has a slight shoulder to 
support the glass sleeve, and tapers from 
this point to the screw threads, entering 
the upper part of the insulator. These 
insulators have given very satisfactory 
service, but it is believed that better re- 
sults would have been obtained had more 
body been given to the walls of the in- 
sulator at the point where the wooden pin 
terminates. This additional thickness is 
needed to increase the mechanical 
strength—Abstracted from the Journal 
of Electricity, Power and Gas (San Fran- 
cisco), February. 
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Intercommunication on Railway Trains. 


A system by which telephone com- 
munication can ‘be maintained between 
moving trains, either with the stations or 
other trains, has been devised by M. Alex- 
andre Basanta, and has been tested upon 
the Paris-Bordeaux line of the state rail- 
ways, France. The system consists of a 
small magneto generator connected to the 
axle of the baggage car, and a centrif- 
ugal switch which automatically short- 
circuits this when the train comes to a 
standstill. Within the baggage car are 
placed a telephone call bell, a hand mag- 
neto and a telephone set. A steel tele- 
phone wire is stretched along the track 
and insulated from the ground, and upon 
this presses a collecting brush carried by 
the car. The track is used as the return 
circuit. The insulated conductor is run 
in sections between stations, about twenty 
centimetres above the ground. These 
sections do not reach to the stations, but 
are replaced by an insulated circuit, the 
ends of which are indicated by sema- 
phores. At the station a telephone set is 
arranged, with a magneto, call bell, ete. 
There are also here two signal bells—one 
connected to each of the two sections 
which terminates there. In series with 
each of these call bells is plaved a re- 
sistance sufficiently great to prevent the 
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magneto upon a train on that section 
from ringing the signal. It can, how- 
ever, be operated by the hand magneto 
upon the trains. This system operates 
in the following way: When two trains 
enter upon the same section the circuit 
is completed through the magnetos, rail, 
conducting wire and car circuits, and the 
signal upon each is sounded, indicating 
the danger. By short-circuiting the mag- 
neto driven from the car axle, telephone 
communication can then be established 
between the two trains in the usual way. 
Communication between station and 
train can be established either way by 
ringing the hand magneto and cutting 
out the resistance at the station and the 
axle magneto on the train. The train 
also automatically signals grade cross- 
ings of its approach, and in case of a 
washout or any obstruction falling across 
the tracks, the insulated wire is grounded 
and thereby completes the circuit, and the 
signal upon an approaching train is 
sounded. Tests were made of this system 
by equipping a special train, which then 
ran over the section of the road upon 
which the line had been installed. There 
was no difficulty in signaling from station 
to train or train to station, and a second 
train, also fitted with the apparatus, was 
warned as soon as it entered into the sec- 
tion already occupied by the first. The 
results were so satisfactory that it was de- 
cided to carry out experiments on a 
larger scale, so as to test the efficiency 
of the apparatus in actual service and for 
a considerable length of time.—T'rans- 
lated and abstracted from UElectricien 
(Paris), March 7. 
cal 


Electric Crane Installation at the Manchester 
Ship Canal Company’s Docks. 

The Manchester Ship Canal Company, 
England, fully appreciating the many 
advantages of electricity for crane oper- 
ation, has adopted electricity as a motive 
power for the cranes at its No. 8 dock. 
There are twenty-two cranes in all, situ- 
ated on the parapet of the warehouse 
roof. Of these, twelve are portable, lift- 
ing thirty hundredweight at a radins of 
forty-two feet, and are used for discharg- 
ing cargo from vessels in the dock to the 
various floors. The remaining ten com- 
prise three fixed cranes, lifting thirty 
hundredweight at a radius of sixteen feet, 
and fixed lifting ten 


seven cranes 


hundredweight at a radius of sixteen feet. 
These are fixed on the land side of the 
warehouse, and are used for loading 
trucks. The hoisting motor for the thirty 
hundredweight cranes is rated at twenty- 
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eight horse-power, at 355 revolutions per 
minute on 500 volts. It is geared to the 
hoisting barrel through single reduction 
spur-gears. The speed of the hoists was 
specified to be 200 feet per minute, the 
range of lift being seventy-five feet. 
A strap brake is provided, operating upon 
a brake-wheel keyed to the barrel shaft. 
This is applied by means of a weight, the 
latter being raised by an electromagnet in 
series with the motor whenever the cur- 
rent is switched on. It can also be lifted 
by a foot lever. The hoisting motor for 
the ten hundredweight cranes is rated at 
eleven horse-power, 525 revolutions per 
minute, at 500 volts, with single reduc- 
tion gears. The slewing gear of the 
thirty hundredweight cranes is driven by 
a five-horse-power motor of 525 revolu- 
tions, and that for the ten hundred- 
weight cranes by a three-horse-power 
motor at 660 revolutions per minute. The 
gearing consists of a first reduction of 
worm-gear and a second reduction of 
spur-gear. The worm is of steel, and the 
worm-wheel of phosphor-bronze enclosed 
in an oil bath. The slewing speeds speci- 
fied were 200 feet per minute at the jib 
head for cranes of forty-two-foot radius, 
and 100 feet per minute for those of six- 
teen-foot radius. Magnetic blowout con- 
trollers are used, worked by two hand 
wheels coupled together, so that the oper- 
ator can stand on either side of the crane. 
A test was made recently on one thirty- 
hundredweight crane unloading cotton. 
Four bales were lifted at a time, the aver- 
age weight being 3,136 pounds. The height 
of lift was forty-three and one-half 
feet, the average time eleven and one-half 
seconds, so that the speed of lift was 227 
feet per minute. The average lifting cur- 
rent was 38.5 amperes; the average volt- 
age, 510. A number of tests was made 
to ensure accuracy, the results agreeing 
very closely, showing that the overall 
efficiency was about eighty-two per cent.— 
Abstracted from the Electrical Review 
(London), March 6. 


al 
The Cableships Restorer and Patrol. 


The eastern extension of the Australasia 
& China Telegraph Company has com- 
pleted two fine cableships especially in- 
tended for repair work. These ships are 
of particular interest, as they not only rep- 
resent the best and most modern practice, 
but have points of originality and differ- 
ences in detail from other cableships, 
owing to the fact that they are intended 
for cable repairing rather than cable 
laying. The two ships, which are prac- 
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tically identical, are each 377 feet over 
all and 340 feet on the water line, with 
forty-four-foot beam. They are fitted 
with twin screws, driven by triple-expan- 
sion engines. There are four cable tanks, 
capable of carrying a total of 1,800 tons 


of cable. The mean speed under test 
was about fifteen knots with normal 


draught. The vessels are provided forward 
with a double combined picking-up and 
paying-out machine. Two parts of this 
machine are capable of being worked in- 
dependently of each other, there being 
two separate engines, but the machine is 
so arranged that the engine for the port 
side drum may drive the starboard side 
drum, or vice versa. The hauling-off and 
holding-back gear stands on the spar deck 
and is driven from the geared frame by 
means of a chain drive through a fric- 
tion strap and three-wheeled arrangement 
in such a manner that it is driven in one 
direction only, that for picking up; 
whereas it runs free for paying out. The 
snecial machine placed aft for paying out 
longer lengths of cable over the stern is 
fitted with a hydraulic brake. The cable 
drum is internally geared and made to 
drive four cranks, which, in turn, give 
reciprocating motion to four plunger rods 
working in open cylinders. Each rod car- 
ries two plungers, which are arranged to 
work one above and one below a trans- 
verse diaphragm in these cylinders. The 
diaphragm has ports which can be opened 
or closed in order to afford the necessary 
resistance for braking. 
fitted with steam-driven sounding ma- 
chines. They are completely wired for 
lights and fans. They are equipped with 
wireless telegraph apparatus of the new- 
est Lodge-Muirhead system. A 
wires, forming a strap about two feet 
wide, are elevated 102 feet above the deck 
and terminate at their lower end in a 
flexible cord and plunger, which can be 
connected either to the sending or re- 
ceiving apparatus. The latter makes use 
of an ingenious coherer consisting of a 
small metal disc which is continuously 
rotating in a tiny mercury bath, the sur- 
face of which is covered with oil. Under 
the influence of Hertzian waves, the 
wheel and mercury are in electrical con- 
tact, but normally the oil ensures a belt 
of resistance between the two. No de- 
coherer is needed. The signals are re- 
corded by a syphon recorder. The test- 
ing rooms on the vessels will be completely 
fitted with all necessary apparatus, and 
the vessels will be stationed one at Ade- 
laide and one at Singapore.—A bstracted 
from the Electrician (London), February 
27 and March 6. 


The vessels are 


few 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


A New Conductivity Bridge. 

This apparatus is the invention of Mr. 
William Hoopes and consists of a modi- 
fied form of the Kelvin bridge for meas- 
uring low resistances, the modification 
consisting in a novel arrangement of the 
scales by which the percentage con- 
ductivity of the specimen being tested is 
directly read from a scale. 

The Hoopes bridge is a piece of ap- 
paratus for making conductivity meas- 
urements of metals drawn into wire or 
rods. Use is made of a standard rod 
made of the same kind of metal as the 
samples to be tested. The bridge is de- 
signed so that a single standard covers 
a range of sizes equal to three numbers 
of the B. & S. gauge. The range of sizes 








width twelve and three-fourth inches and 
height seven and seven-eighths inches. 

Fig. 1 shows the bridge proper 
mounted on its base-board which is built 
up of several pieces to prevent warping. 

It is essential that during the test the 
standard and the sample should remain 
at precisely the same temperature. To 
secure this uniformity of temperature 
the inside of the box is lined with sheet 
metal, and the glass window in the front 
side of the box through which the scale 
is read is covered by a metal lid except 
when a reading is being taken. 

The sliding contact for the sample 
under test is operated from the outside of 
the box. * A rubber-covered handle which 
projects through the right-hand end of 
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may be increased to any extent by making 
use of extra standards which the manu- 
facturer will furnish with the apparatus. 
Standards can also be supplied which will 
adapt the bridge to making measurements 
of the conductivity of any kind of metal, 
such as copper, aluminum, iron, brass, 
or resistance alloys. 

The complete outfit for rapidly making 
conductivity measurements on a com- 
mercial basis consists of the following 
separate pieces of apparatus: 

1. A cutting off machine, this being 
a simple device for accurately cutting 
the sample wires or rods to a standard 
length. 

2. Seales for weighing the samples 
to an accuracy of one-twentieth of a per 
cent. 

3. One rheostat switch to use in the 
main circuit of the bridge. 

4. Two cells of storage battery of 
about ten amperes capacity each. 

5. A sensitive and quick 
D’Arsonval galvanometer. 

6. The bridge proper. 

This last is contained in a hardwood 
box, the outside dimensions of which are, 
length forty-five and one-fourth inches, 


acting 


the box is used in setting the slider to a 
rough adjustment by a longitudinal mo- 
tion. Another rubber handle on the end 
of a rod which projects through the front 
side of the box, near its left-hand end, 
is rotated with the left hand to obtain a 
fine adjustment. The position of the 
slider when a balance has been obtained, 
is read on a vernier scale through the 
glass window in the front side of the box. 
The scale for the standard is graduated 
to serve for a range of three B. & S. wire 
sizes and is graduated in either weights 
or wire sizes. Since the value of the 
standard would be altered if the sliding 
contact were to scrape off any metal by 
being moved over the surface of the wire, 
an arrangement is provided so that the 
knife contact can not be moved from one 
part of the standard to another without 
lifting it completely off the wire. The 
standard itself is inserted in the bridge 
in such a manner that it can quickly be 
replaced, when desired, by a standard 
suited to a different series of wire sizes, 
or a standard of one kind of metal can 
be replaced by one of another kind. 
Thus the same apparatus, when supplied 
with extra standards, will serve for de- 


termining the percentage conductivity of 
any kind of metal when drawn into wires 
or rods of widely different diameters. 

The scale, reading in percentage con- 
ductivity, and the sample under test lie 
in the forward portion of the box. 
Clamps are provided for holding the 
sample securely in place, and the two 
knife-edge contacts are constructed so 
that when a new sample is to be inserted 
they can be raised up to a position where 
they are held by a catch, out of the way, 
while the sample is being inserted in the 
clamps. Racks on the inside back board 
of the box are provided for holding a 
number of samples awaiting test in order 
that they may be acquiring the temper- 
ature of the standard while another 
sample is being tested. 

The four ratio coils which are used 
are adjusted to a high degree of ac- 
curacy, and are made of wire carefully 
selected, so that all the coils have the 
same temperature coefficient, which is 
very low, consequently the accuracy of 
their ratios is entirely unaffected by 
changes in temperature. They are 
mounted in a substantial metal case. 
This case can be readily detached for 
examination or repair of the coils. 

A small tool box containing a number 
of handy tools for use with the bridge 
is placed in a spare corner of the contain- 
ing-case. 

The galvanometer which is supplied 
with the Hoopes bridge has been de- 
signed especially for rapid bridge work. 
It is of the D’Arsonval type, wall pattern 
form. Its sensibility is about 200 
megohms; that is, it gives a scale de- 
flection of one millimetre on a scale a 


metre distant when one volt is applied 
through a resistance in series with the 
galvanometer of 200 megohms. It is 
dead-beat with its coil open circuited and 
after being deflected to the end of the 
scale returns to absolute rest in about ten 
to thirteen seconds. Thus for the de- 
flections used the galvanometer is very 
quick acting, and practically no time will 
be lost in waiting for the deflected system 
to come to rest. 

This apparatus is made by Morris E. 
Leeds & Company, and all orders should 
be addressed to James G. Biddle, 1114 
Chestnut street, Philadelphia, Pa. 

aa 

Most recent statistics show that $1,- 
298,250 worth of machinery was exported 
to British Africa in 1902. The amount 
in 1892 was $178,385. 
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Motors for Interborough Rapid 
Transit Company, New York 
City, Subway. 

As recently announced, the motor 
equipment contract for the cars of the 
Interborough Rapid Transit Company, 
more popularly known as the New York 
Subway, was divided between the West- 
inghouse Electric and Manufacturing 
Company and the General Electric Com- 
pany. 

The subway company will operate two 
classes of train service. The first will 
consist of five-car local trains, composed 
of three motor cars and two trailers, mak- 
ing an average speed of approximately 
sixteen miles per hour. The second will 
be eight-car express trains, comprising 
five motor cars and three trailers, mak- 
ing an average speed of twenty-five miles 
or more per hour. The same motors and 
gearing will be used for both classes of 
service. Each motor car will be equipped 
with two motors. 

The motors to be supplied by the West- 
inghouse Electric and Manufacturing 
Company were designed especially for 
this purpose and were made to fit the par- 
ticular conditions and requirements in- 
volved. One of these requirements, and 
perhaps the most difficult, made neces- 
sary the designing of a motor of large 
capacity to fit into a limited space. As 
a result, the present motors are probably 
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supported on the truck by “nose” suspen- 
sion. The nominal capacity of the motor 
is 300 amperes at 570 volts, or 200 horse- 
power, for one hour. With this current 
and voltage a tractive effort of 4,150 
pounds is developed at the periphery of 





completely surrounding the axle. There 
are ‘thus no separate axle bearing caps 
and the number of pieces is consequently 
reduced to the least number possible for 
an easily accessible motor. These two 
halves of the field are held together by 








WESTINGHOUSE Morors AND BALDWIN TRUCK, SHOWING METHOD OF 
Removine Motors FROM TRUCK. 


a thirty-three-inch wheel, at a speed of 
nineteen miles per hour. Although de- 
signed for an average voltage of 570, the 
motor will operate satisfactorily with 














WestinaHousE Motors, CoMPLETE WITH BALDWIN-WESTINGHOUSE SUSPENSION. 


of smaller size for their output than any 
built heretofore. 

These motors, known as “No. 86,” are 
of the heavy railway type, similar in gen- 
eral appearance to the well-known West- 
inghouse “50-C” motor. They will be 


voltages up to 625. It will carry loads 
up to 500 amperes without injurious 
sparking. 

The motor has a field frame of cast 
steel, divided into halves on the line of 
the centres of armature and axle, and 


eight bolts and by removing these the 
top half of the field can be readily lifted 
off and access gained to the interior for 
inspection, repairs, or the removal of the 
armature or field coils) When the top 
field is removed the lower half remains 
suspended from the axle by stirrups 
which are permanently attached to the 
axle bearings. 

The four pole-pieces are made of lami- 
nated steel punchings, held between heavy 
end-plates and secured by rivets. Each 
pole-piece is bolted to the field frame by 
three bolts. These bolts do not pass through 
the pole-pieces, but terminate in a long 
nut inside, thus affording a smooth un- 
broken surface and absolutely rigid pole. 

The field coils are made of copper strap 
wound on edge. All four coils are exactly 
alike in form and in number of turns. 
The insulation between turns consists of 
asbestos and mica, held in place by shel- 
lac and baked at a high temperature un- 
der heavy pressure so that the coil and 
insulation make a solid mass. The com- 
pleted coil is sealed in a curved metal 
case, from which it is insulated by 
moulded mica made like the V-rings of a 
commutator. This construction gives a 
coil which is absolutely fireproof, moist- 
ure-proof, and practically indestructi- 
ble. Each coil is held in place by the 
metal case or shell which is securely 
bolted to the frame. 
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The armature is twenty inches in di- 
ameter and weighs 1,930 pounds. It is 
of the slotted-drum type and is composed 
of sheet-steel punchings assembled on a 
cast-iron spider. The commutator is also 
carried on the same spider and the shaft 
may thus be removed and replaced, 
should this ever become necessary, with- 
out disturbing the armature winding or 
its connection to the commutator. The 
winding itself is of the two-circuit type 
and is of ventilated construction. There 
are fifty-three slots and 159 coils—. e., 
three coils per slot. Each coil consists 
of a single turn of copper strap. The 
three coils which rest in each armature 
slot are formed and insulated before be- 
ing put in place. They are placed in the 
slots without bending or hammering and 
are carefully insulated from each other 
and from the core. Each conductor is 
continuous between commutator bars, 
thus giving minimum resistance and al- 
lowing the most effective insulation on 
all parts of the conductor. 

The coils are held in the slots by 
wedges of special unshrinkable material 
which will withstand a high degree of 
heat without injury. This is a valuable 
feature and gives a construction which 
is stronger and safer than the use of 


bands. It also greatly facilitates the re- 
moval and replacing of the armature 
coils. 


The armature insulation consists es- 
sentially of mica, which extends between 
turns at all points. The mica is protected 
by a sufficient amount of fibrous material 
to ensure against deterioration due to 
mechanical vibration. This fibrous 
material is treated with a moisture and 
oil-proof compound. An insulation is 
thus formed which has fireproof material 
between turns and between copper and 
iron at all points, and is therefore capable 
of withstanding very high temperature 
without injury. 

The commutator is composed of 159 
rolled and hard-drawn copper bars. These 
bars have solid necks raised above the 
surface of the commutator, with milled 
slots into which the armature bars are 
tightly soldered. The bars are mounted 
on a cast-iron spider and held in place by 
two steel V-shaped rings, one of which 
serves as an oil guard to thoroughly pro- 
tect the mica from oil or grease. A low 
voltage between the commutator bars is 
secured, decreasing the liability of flash- 
ing from any cause. The bars are insu- 
lated from each other by sheets of mica 
of a hardness that ensures its wearing at 
the same rate as copper. The mica sep- 
arating the bars from the rings is. one- 
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sixteenth of an inch thick, and the mica 
ring also separates the bars from the com- 
mutator spider. The wearing surface of 
the commutator is sixteen and one-eighth 
inches in diameter, and nine and seven- 
eighths inches long. The bars are of a 
depth which allows a reduction in diame- 
ter of two inches. 

The brush-holders consist of two cast- 
brass arms, each secured independently 
to the commutator end of the upper frame 
casting by a special vulcabeston headed 
bolt. The arms and bolts are insulated 
from the frame by fuller board and mica 
bushings and mica. Each arm carries 
three carbon brushes five-eighths inches 
by three inches in sections. The brushes 
slide over finished surfaces and each is 
pressed on the commutator by a spring 
finger. The tension of these fingers is 
readily adjustable and the brush-holder 
arm is arranged for radial adjustment to 
allow for wear of the commutator. Copper 
clips are bolted to the carbon and these 
clips are connected by flexible shunts, of 
ample capacity, to the body of the brush 
holder, thus relieving the spring from 
carrying the current. Each brush-holder 
can easily be removed through the opening 
above the commutator by loosening a 
single bolt. 

Field and armature leads are of flexible 
cable, rubber insulated and fireproof, ex- 
tending five feet outside the motor and 
furnished with detachable connectors. The 
bottom field lead is brought out of the 
end of the lower field frame and carried 
up through a leader on the end of the 
upper field frame, avoiding the necessity 
of disconnecting this when opening the 
motor. 

The completed motor will stand an in- 
sulation test between winding and motor 
frame of 4,500 volts alternating mo- 
mentarily or a test of 3,000-volts for one 
minute. 

The armature bearings are contained in 
housings which are securely held between 
the halves of the field frame, being 
tongued-and-grooved to the frame and 
securely doweled. At the pinion end the 
bearing is four and one-quarter inches by 
ten inches and at the commutator end 
four inches by seven inches. These bear- 
ings are provided with drip grooves into 
which oil is thrown by wiper rings on the 
shaft. The bearing boxes are of phosphor- 
bronze, lined with babbitt metal well 
grooved for oil. The axle boxes are made 
to suit a six and one-half inch axle and 
are twelve inches long. 

Armature and axle bearings are lubri- 
cated by oil fed to the journals by waste, 
in accordance with standard railway prac- 
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tice. The oil boxes are formed so that the 
waste will pack itself against the journals. 
The oil box covers are lipped and hinged, 
and fitted with springs that keep the lids 


tightly closed or hold them open, as 


desired. Drip boxes are provided to 
catch all waste oil, so that no oil can get 
into the motor. 

The gears are solid, of cast steel, with 
cut teeth. The diametral pitch is two 
and one-half per inch, and the face is 
five inches. 

The pinions are forged steel with cut 
teeth. They are taper bored to fit the 
shaft and are held in place by a nut 
and lock washer. The diameter of the 
shaft at the large end of the taper is four 
and three-eighths inches. 

The gear case is made of malleable iron 
planed to a tight joint with a suitable 
opening at top having a hinged cover. 
It is supported at the ends by horns cast 
on the motor frame and so shaped that 
they support the gear case without side 
strain, the weight being carried in its 
own place. 

The whole motor can be dismantled 
with great ease and despatch without the 
use of any special tools. 

The total weight of motor, gear, gear 
case, etc., is about 6,600 pounds. 

A New Primary Cell. 

The Swan semi-dry cell, shown in the 
accompanying engraving, is being placed 
upon the market by the Swan Electric 
Manufacturing Company, 59 William 
street, New York city. The process 
of manufacture of this cell is the discov- 
ery of a Frenchman, after many years of 
careful study to produce the highest type 
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of so-called dry cell. The claims made 
for this cell are its endurance and quick 
and positive recuperative qualities. It is 
also claimed that there is no loss of en- 
ergy or deterioration when not in use. 
The manufacturer states that the round 
type of cell, as shown in the engraving, 
has a capacity of twenty-five ampere- 
hours at 1.6 volts. ‘These cells are made 
in all sizes and for all purposes. 
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Electric Hoists for Docks and 
Wharves. 

To railroad and shipping companies 
time is always very valuable, so that any 
method for facilitating the loading and 
discharging of freight and cargo is 
worthy of adoption. In spite of this well- 
known fact, the transportation companies, 
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For supplying power to portable hoists, 
the electric mains are run to boxes sta- 
tioned at intervals. With a cable having 
a plug terminal which is inserted in the 
box, the hoist can be moved anywhere 
within the radius of the cable; beyond 
this, the plug is inserted in another box. 

A 500-volt street railway type of mo- 
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both rail and water, still rely upon large 
gangs of stevedores, hand or steam winches, 
inconveniently located, to move the mer- 
chandise on docks and wharves. Large 
derricks and cranes take care of exceed- 
ingly heavy parts, but for hoisting bales, 
barrels and pieces weighing from a few 
hundred pounds up to three tons, docks 
are seldom suitably equipped. For such 
work as this the electric hoist is admirably 
adapted on account of the facility in 
handling, its mobility, freedom from 
damage and repairs and its low cost of 
operation. 

Klectric motors are fast displacing 
steam engines and shafting on account 
of their economy in operation, and no- 
where is this saving more apparent than 
in intermittent hoisting work. With an 
electric hoist there is no loss due to con- 
densation in long steam pipes, which loss 
frequently amounts to twenty-five per 
cent of the power used, and there are no 
pipe lines with joints to be kept tight, as 
with steam engines. With shafting, the 
loss in transmission of power due to the 
friction at the bearings is very high. At 
one steamship dock in New York city, it 
was estimated that it took three tons of 
coal per day to run the shafting alone. 
This loss is practically eliminated with 
electric power. 

An electric hoist may be stationary on 
the wharf where a great deal of work is 
to be done, or its base carried on wheels, 
or it can rest on a small wagon. If the 
hoisting is to be done along the face of a 
dock the hoist may be mounted on a nar- 
row-gauge railway car, the track for 
which extends the length of the dock. 





tor is employed for driving. Either di- 
rect or alternating-current motors of any 
commercial voltage may be used. 

The three essential parts of the hoist 
are the rope drum, the gearing and the 
These are made in a 


electric motor. 
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the drum must be increased to hold a 
longer rope, the motor remaining the 
same. If the frequency of the trips 
is increased, the size of the motor will be 
increased, the other parts remaining the 
same. 

There are three methods of operating 
electric hoists: 

1. Running the motor continuously, 
hoisting the load by throwing in a fric- 
tion clutch and lowering by a band-brake. 
This method is suitable either for alter- 
nating or direct-current motors. 

2. Starting and stopping the motor 
for each lift, lowering by a band-brake. 
This is better suited for direct-current 
than alternating motors. 

3. Running the motor forward to hoist 
and backward to lower. A direct-current 
motor, with reversing drum and switches, 
is used for this work. 

The mechanism of the hoist is so ar- 
ranged that any size or make of electric 
motor may be used. The motor is con- 
nected to the hoist by a flexible insu- 
lated coupling. 

The great flexibility of electric trans- 
mission allows hoists to be installed to 
advantage in many situations where it is 
difficult or inexpedient to use steam- 





series of sizes, and by a suitable combina- 
tion of each a hoist of any desired capacity 
and speed within the limits of modern 
practice may be built. 

There are four factors that materially 
affect the size and cost of the hoist; 
namely, the load, the speed, the height 
to which the load is hoisted and the fre- 
quency of the trips. ‘These factors af- 
fect the size, operation and cost in the 
following manner: 

If the load is increased, the size, 
weight and strength of the mechanism 
will be increased; that is, a larger size 
must be used. If the velocity of hoisting 
is increased, the size and power of the 
motor will be increased, the other parts 
remaining the same. If the height to 
which the load is hoisted is increased, 


driven machinery. One of the great ad- 
vantages is that the expense for power 
begins only when the hoist is started, and 
entirely ceases when the motor is stopped. 

The illustrations here given show two 
types of electric hoists built by the C. W. 
Hunt Company, West New Brighton, 
S. I., for this particular class of work, 
and which possess all the advantages 
enumerated above. The remarkable con- 
venience of electric hoists for use on 
docks and wharves has been found an im- 
portant element in their favor. They 
are always ready for service by simply 
switching on the electric current for driv- 
ing the hoist. When loading or unload- 
ing is completed the switch is opened, 
and the operator can leave the machinery 
at once. 
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DOMESTIC AND EXPORT. 


TENNESSEE GAS AND ELECTRIC COMPANIES CONSOLI- 
DATE—A certified copy of the charter of the Memphis Consolidated 
Gas and Electric Company, of Memphis, Tenn., has been filed with 
the Secretary of State. This charter was secured at Delaware, 
under the laws of Rhode Island. The property has a capital stock 
of $4,000,000, and represents the gas company and an electric light 
company. 


PLANS FOR ANOTHER TUNNEL APPROACH TO NEW YORK 
CITY—The Hudson & Manhattan Railroad Company, of New York 
city, has been incorporated with a capital of $3,000,000. The plans 
are to construct a tunnel railroad, approximately one mile long, 
from Broadway and Cortlandt street, underground in New York 
city, and under the bed of the Hudson River to the boundary line 
of the state of New Jersey, there to connect with the railroad of 
a New Jersey corporation, extending westwardly to a point in 
Jersey City. 


BIRMINGHAM RAILWAY, LIGHT AND POWER PLANS—The 
Birmingham Railway, Light and Power Company, Birmingham, 
Ala., has decided to continue its extensive improvements on this 
system. President Robert Jemison is credited with the statement 
that the company will have expended, with the improvements al- 
ready under way and those decided upon, $2,500,000. The di- 
rectors have authorized a meeting of the stockholders to consider 
the increase of the capital stock from $5,000,000 to $6,500,000. The 
present capital stock is divided into $3,500,000 of common and $1,500,- 
000 of preferred. The new issue will be principally common stock, 
it is understood. The power plant at Birmingham is to have six new 
batteries of boilers and two more engines, giving the plant an in- 
crease of 3,000 horse-power. A new station, 100 by 100, will be 
erected for the new power plant. The gas plant 1s also to be ex- 
panded, and the steam dummy line from Birmingham to Bessemer 
is to be equipped with electricity and be in operation as an electric 
line by April 1. 


ST. LOUIS-KANSAS CITY TROLLEY PLAN—The Missouri 
Central Electric Railway Company, with a capital of $4,500,000, 
has applied to the Secretary of State for a charter in Missouri. 
The plan of this company, if it can succeed in securing a charter, 
is said to be the running of an electric line from Kansas City to 
St. Louis, in time for the World’s Fair. The charter asked for is 
to permit the company to build a road from Glasgow, through 
Fayette, Columbia, Fulton, New Florence and Troy, to St. Quive 
Junction, twenty miles from St. Louis. A branch is also to run 
from Glasgow, north to Brookfield, and from Brookfield to Quive 
Junction. As soon as this can be built, the promoters announce 
that a line from Glasgow to Kansas City, following the Missouri 
River, is to be built. George B. Harrison, of Glasgow, is president 
of the company. General E. P. Price, of Keytesville, is vice-presi- 
dent, and Howard Ellis, of New Florence, is secretary. Other di- 
rectors are: E. W. Grant, of Fulton; W. W. Garth, of Columbia, 
and H. W. Chase, of New York. 


A BILL TO ESTABLISH A MUNICIPAL LIGHTING PLANT IN 
NEW YORK CITY—Colonel Robert Grier Monroe, the commissioner 
of water supply, gas and electricity, New York city, is making every 
effort to have approved at Albany, N. Y., a measure for a munic- 
ipal plant for the production of electricity for the city of New York. 
Assemblyman Finch, on March 19, introduced in the Assembly a 
measure making this provision: “It shall be the duty of the com- 
missioner -of water supply, gas and electricity, and he is hereby 
authorized by the Board of Estimate and Apportionment, to secure 
the necessary land and erect a municipal electric light plant.” 
It was further provided that the water commissioner should have 
the right to contract with private persons or with any corporation 
for the maintenance and repair of the plant, including not only 
the buildings, but the machinery, mains, conductors and general 
appurtenances. The last section of the bill provides that nothing 





in the act shall be :o construed as to affect or in. any way interfere 
with, modify or abrogate, nor to authorize the commissioner of the 
city of New York to interfere with, modify, abrogate or attempt so 
to do, any contract or contracts heretofore made between the city 
of New York, through the Board of Commissioners of Electric Sub- 
ways or the Board of Electric Control, and the Empire City Sub- 
way Company, Limited, or the Consolidated Telegraph and Elec- 
trical Subway Company, or to affect any rights, powers, duties or 
obligations conferred or imposed by these contracts. 


PERSONAL MENTION. 


PROFESSOR J. J. WOOD, Fort Wayne, Ind., the well-known 
electrical inventor and manufacturer, was a New York visitor last 
week. 


MR. CHARLES E. TRUMP, president of the Novelty Electrical 
Works, of Philadelphia, and Mr. Charles Shaffer, of the electrical 
department of the Pennsylvania Railroad, were New York visitors 
last week. 


MR. C. B. PRICE, the head of the electrical supply house of 
Pettingell-Andrews Company, of Boston, was a New York visitor 
last week, and reports electrical development as quite active 
throughout New England. 


MR. GEORGE A. McKINLOCK, president of the Central Elec- 
tric Company, of Chicago, and family, passed through New York 
last week en route to Chicago after a month’s cruise and visit to 
the West Indies and the Bermudas. 


MR. HERBERT LLOYD, general manager, and Mr. Charles 
Blizard, general sales manager, of the Electric Storage Battery 
Company, enjoyed a few days of active life in the metropolis last 
week, returning to Philadelphia on Saturday. 


MR. WILLIAM STANLEY, of the Stanley Instrument Company, 
Great Barrington, Mass., in a letter published in the Springfield 
Republican of March 8, makes a sharp arraingnment of some ob- 
jectionable features of combination movements in an article en- 
titled “The Inventor and the Trust.” 


MR. THOMAS A. EDISON, says a Washington special to the 
New York Times, has taken out almost 800 patents up to date. 
Up to 1895 he had taken out 711 patents. Since then he has taken 
them out at the rate of from three to twenty-three each year. Last 
year he took out nineteen. This year, so far, he has received six. 
In ordinary fees for patents, Mr. Edison has spent over $51,000. 


MR. LOUIS A. FERGUSON, Chicago, IIl., president of the 
National Electric Light Association, spent part of last week in New 
York, arranging the programme for the next convention. The 
association will meet in Chicago, May 26, 27 and 28, at the Audi- 
torium Hotel. A valuable and interesting programme is assured, 
and the attendance, judging from the hotel accommodations al- 
ready secured, will be unusually large. 


MR. OREN W. ROOT, JR., has been appointed general manager 
of the Metropolitan Street Railway Company’s system. Mr. Root 
is twenty-nine years of age, and is said to be the youngest railway 
manager in the world. Mr. Root is a Hamilton College graduate, 
and began as a clerk in the office of the Metropolitan Street Rail- 
way Company. He has advanced to his present position through 
every intermediate step, learning thoroughly each department over 
which he now becomes the general head. 


THE WORCESTER POLYTECHNIC ALUMNI ASSOCIATION, 
of New York, held a well-attended and enthusiastic meeting at the 
Hotel Albert, New York city, on Tuesday evening, March 17. This 
association includes seventy-five graduates of the institute, the ma- 
jority of whom hold prominent positions in various engineering 
and manufacturing concerns in New York city. The next meeting 
will be held at the same hotel on April 28, and all the Worcester 
graduates in the vicinity are cordially invited to be present. 
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ELECTRIC RAILWAYS. 


CHATTANOOGA, TENN.—The Chattanooga Electric Railway 
Company will at once begin the construction of a new line to Chicka- 
mauga Park and the army post. 


DIXON, ILL.—The Sterling, Dixon & Eastern Electric Railway 
Company has been granted a franchise to build and operate an 
electric street railway in Dixon. 


JANESVILLE, WIS.—The Beloit, Rockford & Janesville Elec- 
tric Railway has decided to continue the line north to Madison, via 
Edgerton, Stoughton and McFarland. 


BATAVIA, OH!IO—The Cincinnati, Milford & Eastern Traction 
Company was recently granted a franchise over the old road-bed 
laid out and graded for the Cincinnati, Milford & Hillsboro Rail- 
road at an expense of $100,000, and known as the Roudebush line. 


COLUMBUS, OHIO—Two electric roads operated by the Mandel- 
baum syndicate have filed an agreement of consolidation. The 
capital stock of the consolidated companies will be $750,000. The 
roads are the Ohio Central Traction Company and the Mansfield, 
Crestline & Galion Railway Company. 


WAUSAUKEE, WIS.—The Wisconsin River Railway has under 
consideration the project of building an electric road about eighty 
miles in length, to extend from Wausau and Merrill across Mara- 
thon, Lincoln, Langdale, Forest and Marinette counties, to Mosinee 
and the towns in that vicinity, and later to Stevens Point, Plover, 
Grand Rapids and other points. 


PHILADELPHIA, PA.—The Springfield Railway and Light 
Company has been incorporated at Trenton with a capital of 
$3,000,000. The company is authorized to build railroads and elec- 
tric light plants. The incorporators are: Frank R. Hansell, Joseph 
T. Cotter and William F. Hidell, all of Camden. Philadelphia capi- 
talists are said to be interested in the enterprise. 


ANTWERP, OHIO—The-Appleyard syndicate has entered into 
a bond of $25,000 to have a street railway completed in Washington 
Court House by July 1 next. The syndicate is preparing to extend 
its line from Harrisburg to Washington Court House, which will 
then give direct connection by traction line with Columbus, the line 
already being completed between Columbus and Harrisburg. 


LEXINGTON, KY.—Articles of incorporation of the Cumber- 
land Valley Interurban Railroad Company have been filed. The 
company will construct and equip a traction line, twenty miles in 
length, between thc towns of Monticello, in Wayne County, and 
Somerset. and Burnsides, in Pulaski County. The incorporators 
are all local men, and include W. J. Loughridge, D. Gray Faulconer, 
E. B. Ellis, Rudolph Harting, J. H. Carter, W. C. Goodloe, Jr., and 
E. P. Farrell. 


ALBANY, N. Y.—The State Railroad Commission has authorized 
the Westchester Electric, the Interurban Street Railway, the New 
York, Westchester & Connecticut Traction Company, and the Tarry- 
town, White Plains & Mamaroneck Railway Company to use the 
overhead trolley on portions of their routes, mainly extensions in 
outlying districts of New York city. The Glenfield & Western Rail- 
road Company, operating in Oneida County, gets the right to issue 
a first mortgage on its property for $150,000. 


WASHINGTON, D. C.—It is understood that arrangements have 
been made to secure in this city the money needed to build the pro- 
posed electric street railroad for the Georgetown end of the Aque- 
duct bridge to Great Falls, and that construction will begin shortly. 
The road will be about fourteen miles in length. It is planned to 
erect a power-house at a cost of $400,000. The capitalization of the 
company will be fixed at about $300,000 and $500,000 in bonds. If 
the present plan is carried out, the road will be completed some 
time next fall. 


ALBANY, N. Y.—Articles of consolidation of the Dunkirk & 
Point Gratiot Traction Company with the Lake Shore Traction Com- 
pany, forming the Buffalo, Dunkirk & Western Railroad Company, 
have been filed with the Secretary of State. The principal office 
is in Buffalo. The capital stock of the new road is $305,000, and the 
directors are: Luther Allen, Jay E. Latimer, James W. Holcomb 
and W. Bingham Allen, of Cleveland, Ohio; William J. Connors, 
Truman G. Avery, Clarence M. Bushnell, Albert J. Myer, of Buffalo, 
and Fred R. Green, of Fredonia. ¢ / 
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KENTON, OHIO—The organization of the Kenton & Southern 
Electric Railway has been completed, and the following officers 
elected: President, J. S. Harshman, of Springfield; vice-president 
and secretary, Richard Emery, of Columbus; treasurer, S. D. 
McGomery, of Boston, Mass. Stock to the amount of $600,000 has 
been issued, and the bonds will be twenty-year bonds, at five per 
cent. The company will build a line in this city, and also the con- 
necting line with Bellefontaine. The franchise for the local line 
has been granted, and some of the private right of way for the con- 
necting line has been secured. 


DUNKIRK, N. Y.—The certificate of incorporation of the Chau- 
tauqua Traction Company has been filed. The company is to build 
an electric railway from Lakewood where it will connect with the 
Lakewood branch of the Jamestown Street Railway, and run to 
Mayville. The capital stock is $500,000, and the principal office 
will be at Ashville. The directors for the first year are: William 
Broadhead, S. B. Broadhead, A. C. Wade, F. E. Gifford, O. E. Jones, 
L. B. Warner, R. M. Marvin, W. R. Reynolds. The company has 
rights of way and consents for practically the entire route, includ- 
ing a concession to pass through the Chautauqua assembly grounds. 


TRENTON, N. J.—The Trenton, Lakewood & Atlantic Railway 
Company, with a capital of $1,000,000, has been chartered to operate 
a trolley road between this city and the seashore, connecting Allen- 
town and Lakewood. About forty miles of roadway are included 
in the route proposed. The incorporators of the road are: George 
O. Vanderbilt and Albert D. Cook, of Princeton; Thomas R. Allen, 
Jasper H. Allen, Richard H. Page, Peter Schlicher and William 
Allfather, of this city; William B. Wills, .f Mount Holly; Abel B. 
Haring and William H. Martin, of Frenchtown; Jacob R. Wyckoff, 
of Princeton Junction; James C. Robbins, of Hamilton Square, and 
Albert S. Eckel, of Milford. The entire route lies over private 
lands, and practically all the rights of way have been secured. 


. TELEPHONE AND TELEGRAPH. 


OSHKOSH, WIS.—A permit to establish an independent tele- 
phone system in this city has been granted to the Winnebago Tele- 
phone Company, an independent concern. 


NORTH ARKANSAS, ARK.—The Newark Telephone Company 
has been incorporated with a capital of $10,000 to erect and operate 
a telephone line. C. J. Magness is president. 


BLACKSHEAR, GA.—At $200,000, which was the upset price 
fixed by the United States Court, the Atlanta (Ga.) Standard Tele- 
phone Company’s property was recently sold to Robert Alexander. 


CONTINENTAL, OHIO—A telephone company has been organ- 
ized at Weston for the purpose of operating a line in Wood, Henry, 
Williams, Fulton, Paulding, Hancock, Putnam, Lucas and Ottawa 
counties. The company has a capital of $100,000. 


WASHINGTON, PA.—The Bell Telephone Company will soon 
begin the construction of a new line from Nineveh, Greene County, 
to Washington. The object is to establish a cut-off line to Wheel- 
ing by way of Waynesburg. Work will be commenced as soon as 
the rights of way are secured. 


RACINE, WIS.—Articles of incorporation have been filed for 
the Burlington, Rochester & Kansasville Telephone Company, with 
headquarters at Rochester. The new company is to unite its 
lines with those of the Windlake Telephone Company, recently 
organized, with headquarters at Waterford. 


PITTSBURG, PA.—At the annual meeting of the Pittsburg & 
Allegheny Telephone Company, held recently, it was decided to 
spend almost $1,000,000 for improving the service in Allegheny 
County. The reports received of the working of the system were 
gratifying. The following directors were elected: D. E. Evans, 
Stanley Baker, of Baltimore; S. H. Browne, John A. Wilson, 
Theodore White, George R. Webb, and E. B. Bouton. 


ROANOKE, VA.—A deal is now on by which the Virginia & 
Tennessee Telephone Company will become the property of the 
Bell Telephone and Telegraph Company. The purchase price will 
not be less than $250,000. The Virginia & Tennessee company 


operates exchanges in most of the principal towns of southwest 
Virginia, and has long-distance lines threading the Shenandoah 
Valley, and from Richmond all the way to the Tennessee border. 
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NEW INCORPORATIONS. 


ST. ANTHONY, I0OWA—Teton Telephone Company. $100,000. 


WASHTA, IOWA—Farmers and Merchants’ 


pany. $10,000. 


Telephone Com- 


HARRISBURG, PA.—Crescent Electric 
Company. $12,000. 


and Manufacturing 


FRANKFORT, KY.—Ohio Valley Traction Company. Increased 


from $25,000 to $100,000. 


SARATOGA, N. Y.—Hudson River Water Power Company. In- 
ereased from $2,000,000 to $5,000,000. 


WARREN, OHIO—The Stirling Electrical Manufacturing Com- 
pany. Increased from $50,000 to $100,000. 


DES MOINES, IOWA—The Clarion & Northwestern Telephone 
Company. Increased from $10,000 to $20,000. 


ALBANY, N. Y.—The Electric Transit Company. $500,000. Di- 
rectors: John Miller, Thomas Steeley and Frank BE. Taylor, of New 
York. 


CAMDEN, N. J.—General Light, Power and Pump Company. 
$300,000. Incorporators: S. ©. Woodhull, Charles F. Woodhull, 
Charles S. King. 


WATERVILLE, ME.—The Carratunk Power Company. $10,000. 
Incorporators: F. J. Savage, George G. Weeks, Fairfield; C. O. 
Sturtevant, Detroit. 


CAMDEN, N. J.—Santo Domingo Southern Railroad Company. 
$1,000,000. Incorporators: George R. Radford, Henry Adams and 
William Schoenherr. 


BOSTON, MASS.—People’s Telephone Company of New England. 
$5,000,000. Incorporators: H. Knowlton, W. J. Knowlton and M. E. 
Willard, of Portland. 


JERSEY CITY, N. J.—British-American Power Company. 
$1,000,000. Incorporators: William D. Hume, William H. Wright 
and Hugh E. Prather. 


WHEELING, W. VA.—American Electric Company. $25,000. 
Incorporators: George Kurner, M. H. Stobbs, M. H. Kurner, J. B. 
Handlan, L. A. Pryman. 


HARRISBURG, PA.—The Shadyside Hlectric Light Company. 
$15,000. Directors: John maton, W. L. Abbott, W. H. Roe, H. S. A. 
Stewart and William Scott. 


NEW YORK, N. Y.—The Electric Manufacturing Company. 
$250,000. Incorporators: Frederick A. Feldkamp, Frederick C. 
Fraantzel and George Heinkel. 


INDIANAPOLIS, IND.—The Michigan City Traction Company. 
$50,000. Directors: Russell B. Harrison, Jeremiah B. Collins, 
Minrad A. Schutt and Samuel G. Boyd. 


CAMDEN, N. J.—The Indiana Company. $1,000,000. Incor- 
porators: Thomas Dolan, Randall Morgan, Franklin H. Mac Morris, 
Clinton N. Latourette and George H. Martin. 


WHITE PLAINS, N. Y.—Turbine Electric Truck Company. 
$100,000. Directors: John D. Sullivan, Fred A. Curtis, H. Durrell 
Crippen, J. J. Crippen and William C. Dodge. 


BALTIMORE, MD.—The Electrical Material Company. $30,000. 
Incorporators: Arthur L. Bosley, Harry E. Karr, Richard H. 
Pleasants, John W. Crowley and Walter H. Cronin. 


ELWOOD, IND.—The Citizens’ Light and Heat Company. 
$200,000. Incorporators: Jacob Roomis, Herbert P. Carpenter, Will- 
iam A. Mason, Edward B. Lewis and John Stuart Watson. 


WILMINGTON, DEL.—West Chester, Kennett & Wilmington 
Electric Railway Company. $150,000. Incorporators: Lewis Heisler 
Ball, William H. Heald, Thomas B. Hall, T. Hollard Paist and 
Samuel C. Myers. 


ROCHESTER, N. Y.—Rochester Light and Power Company. 
$500,000. Directors: Edward J. Patterson, Plainfield, N. J.; Harry L. 
Snyder, Montclair, N. J.; George L. Wakefield and Samuel S. Perry, 
New York. 
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ELECTRIC LIGHTING. 


PERKASIE, PA.—By special election, Perkasie citizens have 
voted to expend $8,000 for a duplicate electric plant. 


DES MOINES, IOWA—An electric lighting plant is to be built 
at Linnberg to supply that place, Dayton and Stratford. 


LIND, WASH.—The Lind Electric Light Company has asked 
for a ten-year franchise for putting in a system of electric lights 
and power plant. 


CAMBRIDGE SPRINGS, PA.—The town council has granted a 
franchise for an electric light plant to M. B. Ross. The plant will 
cost about $15,000. 


CHATTANOOGA, TENN.—The Chattanooga Light and Power 
Company has awarded the contract for its new buildings, aggre- 
gating about $250,000. 


GRAND JUNCTION, COL.—The city council has passed an 
ordinance authorizing the issue of $28,000 worth of bonds to build 
a plant which will be ownea by the city. 


BURLINGTON, VT.—This city is considering the advisability 
of installing a municipal lighting plant, and an engineer has been 
engaged to enquire into the probable cost of such a plant. 


BUFFALO, N. Y.—The Cataract Power and Conduit Company 
has purchased a tract of land adjoining its present property, and 
will increase the capacity of its plant from 20,000 to 40,000 horse- 
power. 


SCHENECTADY, N. Y.—In order to meet the constantly in- 
creasing demand for more power, the Schenectady Railway Com- 
pany will erect a new powerhouse to cost $80,000, exclusive of the 
machinery. 


SHAWNEE, O. T.—Thomas W. Whittaker and J. F. 
Richards have applied to the city council for a twenty-year fran- 
chise for the construction, maintenance and control of an electric 
lighting system, on the conduit plan. 


NASHUA, N. H.—Preparations for the change in the system of 
lighting this city are being made by the Nashua Light, Heat and 
Power Company, and it is probable that everything will be in readi- 
ness by November 15. The cost of changing the plant will amount 
to nearly $100,000. 


RICHMOND, VA.—The contract for the new addition to the 
power-house of the Virginia Passenger and Power Company has 
been let, the amount involved being $25,000. The work will be 
completed by August 1. The addition to be made will increase the 
capacity of the plant from 4,000 to 10,000 horse-power. 


PORTLAND, ME.—At the annual meeting of the Portland Light- 
ing and Power Company the stockholders voted to increase the 
common capital stock by $50,000, to pay for property recently 
purchased by the company. The officers elected are: President, 
J. R. Libby; vice-president, M. H. Kelly; treasurer, E. H. Mather. 


LARAMIE, WYO.—The Feather River Power Company, incor- 
porated in San Francisco with a capital stock of $5,000,000, is 
about to install an electric power plant twenty miles above Oroville, 
where a tunnel over 12,000 feet in length has been driven and a 
dam constructed. At least 20,000 horse-power will be transmitted 
to San Francisco at a high voltage. 


BENNINGTON, VT.—W. D. Howe, of Readsboro, and E. W. 
Kelley, of Providence, Mass., have organized a plan to build a dam 
at the foot of Howe Pond in Readsboro and utilize 800 feet of fall 
below the pond for an electric light plant which will generate 
2,000 horse-power. The power will be distributed throughout the 
upper Deerfield Valley, and also to North Adams, nine and one- 
half: miles distant. 


KNOXVILLE, TENN.—It is stated that Cleveland capitalists 
are interested in a scheme to utilize the water power of the Oconee 
and Hiawassee rivers where they pass through the mountains, 
and will build an electrical plant which will generate enough elec- 
tricity to turn all fhe machinery in Chattanooga and Knoxville, as 
well as furnish power for the proposed electric line from Chatta- 
nooga by way of Cleveland to Ducktown. They estimate they can 
sell $300,000 worth of electricity a year. 

= 
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ELECTRICAL SECURITIES. 

There has been considerable talk during the past week of the 
immediate prospects of the spring boom taking place, but the 
weak condition of the market, together with several sharp de- 
clines in special values, has made the possibility of this becoming 
immediately effective one of anticipation only. The labor condi- 
tions throughout the country have been watched very carefully, 
and the report of the commission appointed to arbitrate the diffi- 
culties of the coal miners is regarded by financial and corporate 
interests with more or less satisfaction, in that it denounces the 
boycott and refuses to impose specific recognition of the labor 
organization. The industrial conditions in general are improved, 
and this, with the very favorable showing which has been made 
all through the season just past, is lending a large amount of sup- 
port to keep buoyant security prices. Through large additions of 
foreign capital, the bank statement shows up better than the 
previous week, and exchanges are ruling firm, the brokers and 
loan merchants being willing to concede better rates and longer 
time for loans. It is believed that with the continuation of a 
little firmness in prices, there will soon come about a decided tend- 
ency to uplift those prices which have sagged during the last 
month, and, following this, there will be a general upward tend- 
ency all along the line. 

ELECTRICAL SECURITIES FOR THE WEEK ENDING MARCH 21. 


New York: Closing. 
Brooklyn Rapid Transit.......ccccscceoesc - 67% 
CONBOMGCRED COGs.. 5.6 Sesic Ske wensccecivnste 208% 
COmGRel TOIGCUNGs 66 <0 iin 6 Wisivicrcesges des 196% 
FEINGS COUnGCy WWICCtLICO‘ «oo... sc seciccnccees 225 
Manhattan NMIGVAlGG < oc. sccccccciscsescews 141% 
Metropolitan Street Railway............. 138% 
New York & New Jersey Telephone...... 165 


Westinghouse Manufacturing Company.... 


The directors of the Metropolitan Street Railway Company havé — 


declared a dividend of 1% per cent on the capital stock, payable 
April 15, out of the rent guaranteed and paid by the Interurban 


Street Railway Company, under the lease dated February 14, 1902. 


Books close March 24 and reopen April 16. 

The stockholders of the Kings County Electric Light and Power 
Company have voted to increase the capital stock from $2,500,000 
to $5,000,000. Fifty per cent of this increase is to be used at once 
for improvements and extensions to the company’s service, the 
balance to be held in reserve and used as occasion requires. 

The Westinghouse Electric and Manufacturing Company has de- 
clared a quarterly dividend of 1% per cent upon the preferred 
stock, payable April 1 to stockholders of record at the close of 
business on March 18. Transfer books will be closed from March 
18 to April 2. 


Boston: Closing. 
American Telephone and Telegraph...... 165% 
Edison Electric Illuminating............. 280 
Massachusetts BHlectric..................- = 
New England Telephone................. 139 


Western Telephone & Telegraph preferred. 99 
The directors of the American Telephone and Telegraph Com- 
pany have declared a regular quarterly dividend of 1% per cent. 
At a meeting of the directors, Hon. W. M. Crane was elected a 
director, succeeding John H. Cahill, resigned. 


Philadelphia : Closing 
Electric Company of America...... Sebeliak ae, 2 
Electric Storage Battery common...... 79 
Electric Storage Battery preferred....... 79 
Philadelphia Blectric. .......ccsecsccccce - 6% 
Union Traction... ..ccscseecs gidierd'e @deaweleats 47 
United Gas Improvement............. --- 109% 


The Electric Storage Battery Company reports net earnings for 
the year ended December 31, 1902, of $1,113,199, an increase of 
$212,957, and surplus after dividends of $300,722, an increase of 
$212,943. Total surplus is now $2,323,354, an increase of $300,772. 
The foliowing directors have been reelected: P. A. B. Widener, 
William L. Elkins, Thomas Dolan, George D. Widener, Rudolph 
Ellis, Grant B. Schley, George Philler, Thomas J. Regan and Her- 
bert Lloyd. The sale of the Derby Lead property and the purchase 


of the Chirodide Blectrical Storage Battery Company, Limited, of 
England, have been ratified by the stockholders, 


Chicago : Closing. 
Chicago Telephone..... Ber Vtg bop elnas asieewud 150 
Chicago Edison Light..o3..4.6.0¢0cs060 . 155% 
Metropolitan Elevated preferred......... 82 
National Carbon common................ 254% 
National Carbon preferred.............. ~ 98% 
Union Traction common.................. 9% 
Union Traction preferred......... danse? ae 


ELECTRICAL*® REVIEW 


459 


LEGAL NOTE. 

THE BIDWELL BLEUTRIC RAILWAY PATENTS DEFEATED 
—The decision of Judge Cochrane of February 20, 1903, dismissing 
the suit of Benson Bidwell, Clara E. Bidwell and Charles F. 
Bidwell against the Consolidated Street Railway Company, of Grand 
Rapids, in the United States Circuit Court for the Western District 
of Michigan, will probably end the claims of the Bidwells for dam- 
ages from the electric street railway interests. The basis for the 
suit was patent No. 318,594, dated May 26; 1885, which patent the 
Bidwells alleged broadly covered any and all practical means for 
propelling and lighting cars by electricity supplied from a central 
station and lighting the way stations and track as well, the lamps 
and power motors being supplied with current by a single set of 
conductors connected with the generating station. The broadest 
of the claims of this patent is the first, which reads as follows: “In 
an electric railway, cars having an electro-motor, a line circuit, 
movable-circuit connection between the line circuit and said motors, 
a branch circuit in said movable circuit and an electric lamp with 
switch mechanism in said branch circuit, substantially as shown 
and described.” The third claim specifies branches of lamps and 
switches “along the line of way.” The patent expired last year. 
The plea of defence was that this patent should never have been 
granted because the proposed use and also the actual use of all the 
elements found in its claims arranged in the same way for the 
accomplishment of the same purpose had been described in publi- 
cations available to the Petent Office for some years prior to August 
14, 1884, when the applications for the patent were filed. More- 
over, since electric lamps for lighting a car and station and track, 
and a motor for propelling the car, act independently of one 
another, each in its own way, producing the result for which it is 
used, there is no cooperative action between the lamps and motor 
to produce a resultant or combined effect. In other words, a claim 
which includes lamps for lighting the car, stations and track and 
the motor for propelling the car, merely recites an aggregation of 
the independent devices, and not a combination of interacting ele- 
ments, and hence is not patentable and ought not to have been al- 
lowed. In this case, the Bidwells, who have made affidavits of 
poverty as reason for not filing bonds for costs, appear to have 
profited by the sale of a Bidwell patent of a date later than that 
of the propulsion and lighting patent, and by the organization of 
various companies and the sale of stock in them. After obtaining 
the patent in 1885, it was allowed to lie dormant for years until 
the universal use of electric railways, with cars and stations lighted 
with current from the conductors that furnished power to the car 
motors had assumed considerable proportions. In 1892, a suit 
was brought which, however, was not pushed and was dropped in 
1895. The patent was then allowed to sleep four more years, 
and until the use of the apparatus claimed in the patent had at- 
tained large proportions, when, in 1899, the suit just decided was 
brought. This suit is only one f a large number that has been 
brought under several patents relating to electric railways, which 
patents, it is claimed by the Bidwells, broadly cover devices in 
universal use. One suit in particular which is being vigorously 
pushed by the defendant, Manistee, Filer City & East Lake Rail- 
way Company, of Manistee, Mich., relates to Bidwell patent 
No. 684,596, issued October 15, 1901. The Bidwells claim that this 
patent covers a modern overhead trolley system. The application 
was in the Patent Office for seventeen years. For the greater part 
of that time, Bidwell acquiesced in the rejection of his broad 
claims by the Patent Office. The patent was not granted until he 
consented to accept one having claims of very limited scope, and 
which seems to bear no relation whatever to the trolley system in 
common use, and it is believed the court will so decide. Indeed, 
it is confidently expected by railway interests that all of these 
suits will be decided against the complainant. 
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THD SUMTER TELEPHONE MANUFACTURING COMPANY, 
Sumter, S. C., is erecting an addition to its present factory, which 
it is sald will more than double the present capacity for the manu- 
facture of telephone apparatus. 


THH INDUSTRIAL WATER COMPANY, 126 Liberty street, 
New York city, is the manufacturer of continuous automatic water- 
These plants have been installed at a number 


softening plants. 
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of works of large size throughout the country, and these are illus- 
trated and described in a catalogue which the company is now 
issuing. 

THE NORTHERN ELECTRICAL MANUFACTURING COM- 
PANY, Madison, Wis., has just issued its new pamphlet No. 31. 
This briefly describes and illustrates the Northern direct-current 
generators, showing some of the standard sizes and also sectional 
views of important parts. This booklet will be sent to any one 
interested upon request. 


THE CLEVELAND ENGINEERING COMPANY, Incorporated, 
New England Building, Cleveland, Ohio, is prepared to do work 
in civil, mechanical, electrical, mining and chemical engineering; 
to make preliminary investigations and reports on electric rail- 
way, mining or power-plant propositions, and to engage in a gen- 
eral consulting engineering practice. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has issued a series of bulletins which will take its 
regular place in the perpetual catalogue which this company so 
carefully prepares. Any one who has not received this set of 
bulletins should write to the company immediately in order to 
bring the perpetual catalogue up to date. 


THE EQUITABLE LIFE ASSURANCE SOCIETY OF THE 
UNITED sTATES is distributing a beautiful calendar composed 
of six leaves, which depict the history and development of the 
flag of the United States nation. The natural colors are used, and 
the calendar is not only very valuable as an historical card, but 
from an artistic point is decidedly high-class. 


THE INGERSOLL-SERGEANT DRILL COMPANY, New York 
city, is equipping a number of its larger machine tools with the 
motor drive. Messrs. Dodge & Day, of Philadelphia, have been 
commissioned by the Ingersoll-Sergeant Company to report on 
variable-speed motor equipment for the new Phillipsburg plant, 
and have secured the contract for the above changes. 


THE D. M. STEWARD MANUFACTURING COMPANY, Chatta- 
nooga, Tenn., has just issued a descriptive and illustrated price list 
of “Compo” crayons for marking metal work. This line of crayons 
has been built up and perfected by a continuous experience since 
1876. The material used is carefully selected, and the mark will 
not disappear when used on iron, and heated. Large stocks of 
these crayons are carried, and prompt shipments are made with 
facility. 

THE CENTRAL ELECTRIC COMPANY, Chicago, IIl., has just 
placed on the market a new telephone bracket made to attach to 
the side of a desk, so that the desk set may be swung out of the 
way when not in use. This bracket has a double spring joint and 
an adjustable clamp whereby it may be made to fit the base of any 
telephone. Full information as to price and finish will be supplied 
by the company. 

THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
ING COMPANY, Chicago, Ill., is equipping the Calhoun Telephone 
Company, of Campsville, Ill.; the Kilbourn Telephone Com- 
pany, of Kilbourn, Ill.; the Shelby Company and the Mutual 
Telephone Company, of Strasburg, Ill., with telephones and switch- 
boards. Contracts have also been secured from the Secor Tele- 
phone Company, of Secor, Ill., and the Danforth Telephone Com- 
pany, of Danforth, Ill. 


THE ELBLIGHT COMPANY OF AMERICA, New York, which 
controls the “Elblight’” system of decorative lighting, it is an- 
nounced, has received the unanimous approval of the electrical 
committee of the National Board of Fire Underwriters. It is also 
stated that in the next code there will appear a set of rules 
governing decorative lighting. The “Elblight’” system was origi- 
nally developed in England and offers great facility for interior 
and exterior decorative illuminating effects. 


THE PEERLESS BLECTRIC COMPANY, Warren, Ohio, manu- 
facturer of “Peerless” direct and alternating-current desk and ceil- 
ing fan motors, transformers, power motors, etc., has prepared 
a souvenir in the form of a panel bearing an art bas-relief study 
of the late President William McKinley. This is one of the most 
distinguished and handsome pieces of work that this company has 
yet sent out, of a long line of artistic souvenirs. 


THE AMERICAN DE FOREST WIRELESS TELEGRAPH COM- 
PANY was incorporated on January 5 at Kittery, Me. The capi- 
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talization is $5,000,000, and the company is to operate under the 
patent of the De Forest Wireless Telegraph Company throughout 
the United States and Porto Rico. The board of directors is as fol- 
iows: Dr. Lee De Forest, scientific director; A. White, Ferdinand 
W. Peck, Henry Doscher, C. C. Galbraith, W. N. Harte, W. M. 
Strawbridge, Clarence G. Tompkins and Dr. Samuel B. Abel. 


THE DUNCAN ELECTRIC MANUFACTURING COMPANY, La 
Fayette, Ind., manufacturer of electricity meters, is distributing 
bulletin No. 1, dated March, 1908. This is descriptive of the Dun- 
can integrating wattmeter for direct-current lighting and power 
service. This bulletin takes up in detail the description of this 
wattmeter and shows a number of different views of the meter in 
several stages of assembly. In addition to the description of the 
meter, there is considerable information of a valuable nature to 
central station men. 

THE A. S. DOXSEE ELECTRiCAL COMPANY, 1108 and 1110 
Pine street, St. Louis, Mo., is a recently organized company 
operated by Mr. A. S. Doxsee and W. H. Barrere. Mr. Doxsee has 
been active in electrical circles in the West. The company will be 
known as manufacturers’ agent, acting as sole representative in 
St. Louis of the following companies: New York Insulated Wire 
Company, Alphaduct Manufacturing Company, Standard Under- 
ground Company, and Pass & Seymour, and for Peerless trans- 
formers, Loricated conduit and St. Louis incandescent lamps. 


THE ELECTRICAL APPLIANCE COMPANY, Chicago, II1., has 
just issued a very complete catalogue of conduit and conduit fit- 
tings. The “Tolor” system for conduit boxes, which this company 
handles, has some distinctive features, for which the following 
claims are made: the “knock-out” feature; any combination of 
outlets for one-half or three-quarter inch pipes is possible; the 
cast receptacle boxes are universal and all different styles of covers 
are made to fit all styles of bases; the completeness of this system 
is such that the boxes can be applied to cover any condition. This 
catalogue will be mailed upon application. 

KIRKPATRICK & BINDER, Philadelphia, Pa., carry a line 
of mouldings in poplar or bass or whitewood, and can furnish on 
short notice mouldings made of North Carolina pine, white pine, 
oak, ash, walnut, cherry, chestnut, or ean furnish the poplar mould. 
ings stained to imitate any of the latter named woods. A booklet, 
which this company has just printed, describes and _ illustrates 
these mouldings and supplements this matter with some interesting 
tables, giving the outside diameters of twisted pairs of telephone 


cables, weather-proof and fireproof wires and _ rubber-covered 
wires. This pamphlet is of value and will be mailed on applica- 
tion. 


THE AMERICAN TOOL WORKS COMPANY, Cincinnati, Ohio, 
has made the following changes in the personnel of the company: 
Mr. Franklin Alter, president; Mr. Henry Luers, secretary and 
treasurer; Mr. J. B. Doan, general manager; Mr. A. F. Robinson, 
general superintendent. The company’s plant is exceptionally busy 
in all departments, and it is stated that the month of February 
resulted in next to the largest amount of business in the history 
of the company. Extensive alterations and improvements are now 
being made to adapt conditions to the increasing demand for the 
company’s product. Several new tools, embodying the latest ideas 
in machine tool construction, have been recently brought out, and 
the company is feeling congratulated upon the popular reception 
attending their introduction. 


THE ST. JOSEPH & ELKHART POWER COMPANY, Misha- 
waka, Ind., is installing a large hydraulic plant on the St. Joseph 
River near Mishawaka, including power-house, dam, and hydraulic 
and electric equipment for the generation and transmission of 
electric power to the cities of South Bend, Mishawaka and Elkhart, 
Ind., and adjacent territory. The energy will be used for general 
lighting and power purposes. The consulting engineers and gen- 
eral contractors for the complete development are Messrs. Sander- 
son & Porter, 31 Nassau street, New York city, who have recently 
purchased from the Westinghouse Electric and Manufacturing Com- 
pany four (4) 1,000-kilowatt, 13,200-volt, revolving-field alternators, 
and two (2) 125-kilowatt, direct-current exciters. The machines are 
all to be direct-coupled to horizontal shaft water-wheels. The engi- 
neers have also recently ordered a complete high-tension, large 
capacity switchboard from the Westinghouse company, including 
a complete equipment of the latest type of eleetrically operated 
Westinghouse oil-brake switches for operation at 13,200 volts. 





